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INTROLLCTOVY STATENONT 


This report consists of 246 ferms, each eight or more pages 
long, i¢scribing individual wastewater injection wells that have 
been inventoried. The following takle lists the 22 states in 
which wells are known to exist and the number of wells inven- 
‘toried in each of the 22 states. The forms are grouped by state 
and arraiuged approximately chronologically within each state. 
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There are presently more than 246 wells in existence, because 
this study has been carried out over 4 pexied of 18 months, and 
Guring that time additional wells were constructed in Texas, 
Louisiana, Michigun, licieana, Tisincis, and perhaps other states, 
aiter the time at which wells in those scates were described. All 
wells that have heen constructed for injeczion of andustrial waste- 
waters ints saline water aquifers were inciuded. Tn additicn to 
operative wells, some of the “elle ‘4 the Survey have never been 
operated others have been cyerated, but are row inactive or anan- 

oned. Oisfietd brine injeveion wells are net included, nor are 
welis exclusively fer injection cf Sewage effluent. 
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Mert of tne information contained in the forms has been obtain- 
ed from the flies ef state agercioes. ~5 some cases, the individual 
Companion heave boea asked io eurply intarascion end have done so. 
in a fees instances, infomation {6 fror other Sources. Each forn 
lists «he source or sources fren «lob infortation wes obtained, 

The wide vaciption i- the suert iow aad "aaity ef tho information 
in the fora refierta the apmwic a, salisy of ‘nfermstion readily 
avaliable. “nm dows: atl ef alee: Ail ac the {tema in each form 
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Operating Conouny & senera) Well Location 
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Well location (le fal descrinticn) 
Location: 2056.3 ft. north of the south line, 268.2 ft. 
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Moblie County, Alabama 
ee OUR EY, Alabama I I Rg 


LLL AO ye lh er eta Ye, eee a er ee SSNS SUSI 
History; system planning, construction & operation. 
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The well was dril tiled, comp leted and tested by Februar 
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1969. Surface Yacliities were completed during April- 
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August, 1969 infection wefan in August, 1969. The well 
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IV. Geology & Georvdrolory, continued 
B. Geologic descripticn of rock units penetrated by well 
Fock Unit (Geoloric Column in cluded: -yes ; no ). 


(Ground elevation _—s_—s*d)—s (Total well depth“ .50C' ) 


Datum for depth measurement D. FP. #I.W Be. 
Depth Thicr- 
Name __ Age ._ (top) __saness Lithologic Descriptton 
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Miocene | eae 4o00-- 430! --- 
Oligocene-Chickasaway Liinestone? 1060-16090" --- 
Byram Formation? - Bucatunna 

Clay Member? ae 1150-1180! 1070' 
Jackson Group 1270-1300! ad 
Moodys Branch Formation 1390-1420! --- 
Claiborne Group? 1510-1540! --- 


C. Geologic Deseription of injection units & vossible units 
not in use 4 


Rock Unit 


Depth Thiek- Character and 
Name AEG (UGE) ress _ Areal Distribution 
Wilcox Group Eocene CeO Gn _.__Sands of extensive areal 
a. distribution which are 
Midway Group Paleocene ci ne each 70 to 80 feet thick. 
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D. Engineering sescrintion of injection units 
L. Poropite: 54% 


2. Permeability: 4490 millidarcies 





3. Original -eseryvotr Fressure: L418 psi - depth 
no® specified 
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4, feservotr Tornerature: 196° 
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5. Chemical Cuaracter of “ormation Water: Saline 
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6. Seservoir Fracture Pressure: Practure gradient found 


so te 9.82 pai/fi. 
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Sait Fountain Lf stop 2820~ pbs" 78o0° 
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E. Neonv¢rology, freuh water ecullers in vieiaity 
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eee 














Citronelle field - Rodezsa Formation - 19,500 - 11,500!° 

a ne ee tT NOOSE a - 
South Carlton field = Tuscaloosa Formation - 5,400! “ 
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A. Casing, Turing, and Cement 
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liole Sse, o7- fubsag Depths Type & Amount 
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Injection as BE. gt 8G elt Wa. = wot 


Oe ore eS 
(1) 250sks 50-50 Livepos w/"2 gel, je CaCl, followed by 225sxs 50-50 
Litepor w/4Z col 4 2% Sach, Scliowed by 200sks Class_H_ common w/3% Caci 
MMOD (2) oor 200 Literon “/1G% cel followed py 200sks Class H 
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veserite tottom pole completion method: perforation or 7" casing 
een 


a mt em a 
A 





RES OS aE 





So 





VI, 


It. 


Well Gesign and construction, continued 
B. Packers, Centraitzers, wed} head equipment, Dc 
Centralizers for 10 3/4" es 
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Centralizers for 7" aoe 472°, 4131', HON", 3583 


roa 2 ONS tye B00 ty 75 ogi zH, 


a erenenses seme 





ee erennen woe 








said Bat 2 OM Legs 
packer Baker model 4-1 Lok-set @ 3393! 
i ge re Ce a, ee re mr cnt Perret eater ro eterna 








Oe ee RS es pi Sis aa SRSA Sec ne 


Description of surface eguipnans 





A, Holding tangs & Cis, iines _ holding tanks before and 


after fliters 
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Filters YeR - pressure tyne 
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VII. ~~ Cores, samples, « Logs, convuinued 
C. Other logs vun 


X Resistivity ‘Gamma ray-neutron 
X Sp ~ Temperature 


X_ Caliper Cement bond 
Other Compensaced density 
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VIII. Waste Characteristics 
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A. Industrisl vrocess from wnich waste is desived 


Industrial and agricultural chemical manufacture 
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B. Physical & chemical Description _ alkaline wastewater 
containing small amounts of chlorides and phosporous 
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CC. VYoluma masimum of 216.300 gpd (140gpm) 
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Ix. Preinjection vacte trestment “i ltration 











X. Well operavior, $ operating history 
A. Testo 


Nencription of 
Type Surat ton LONG tested test results — 
Injection filcoy sands E20gpm ut 200ps3 


well head pressure 
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B. Treatments or Stiudlas ion 
Zones Description of 
Treated Treacmentk Methcoa Treatment and Results 
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C. Injection rates and pressures 

















l. Rate 
Date(s) Average 30 gpm Maximum 
ie i 
if) eee tf “na 1) —— 
" = os 48 oD | 
fl Saas apa it ae W lie CORE tes 
ea Se cane 


2. Pressure (well head bottom hole 
Date(s) Average 150psi Maximum 
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#el) cpoeration § Operating history 
D. Deseriptten of corrating programe: 
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8. Monitoring requirements _ 
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C. Restrictions on Operating presedure 
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Feonorica 
a. Total anc walt coxta of corstrestion 
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A. Operating costs 
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Be abology & Gichwircloge, cuditeued e. 
B. Geologie deserintion Of rock units PINSCPAtte €y weil 
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IY. Geology & Geohydrology, continued 2. 
B. Geologic dexcrirvtion of rock units penetrated by well 
Rock Unit (Ceologte Column ineluded--yes 3 no_X_). 
(Ground elevation —s——*d):—Ss (Tota) well depth___8097___) 
Datum for depth meacurenent 
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IV. Geology & Geohydrology, continued 3. 
E. Geohvdrology;, fresh water aquifers in vicinity 


Thick - ‘ 
Name Depth ness _ Character Chemical Quality 
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Pottsville 80-3000ft. sandstones 
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*. Mineral Fesources (c11 end ras, coal, brines, etc.) 
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Well design and construction, centtnued 
B. Packers, Centraliszer:, well head equipment, etc: 


Baker tubing anchor at bottom of tubing string. 
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Centraiizers for each casing etring. 
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B. Drilling Logs 


X_ Drillers Log X_ Drilling time 
X_ Sample log Other: 
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*“medium-gray dense limestone with thin layers of shale and 
dolomite. 
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X. Well operation & operating history 
A. Tests 


Description of 


Type Dyration Zones tested test results 
Drill stem 6536-7565 r covered 6,009 ft. 
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WELL FILE NUMBER _ Al- 
STATE UMR 
I. Operating Company & General Well Location 


II. 


Tit. 


IV. 


Ciba-Geiryv, Inc. 


MeTIntosh, Alabama 
ee ee 


Well location (legal description) 


Location: Sec. 41, TAN, R1W, Washington County, Alabama 
A era ep es fs tse ri POPES 





(RE Sc a ec ss PP a PPPS 
History, system planning, construction & operation. 
initial feasibility studies were made in 1969. The first 


well was Grilled, completed, and tested during the period 
oevober 31, 1970, to December 23,1970. The second well was 


completed by June, 1971. The wells are not vet in overatcion 


(June 1972). _ 
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Well operation & operating history 
D. Deseription of operating programs: 





a a ran iS SoS 
E. Operating problems:  Incrense in injection pressure during 
LS I A eT FS OS eS SSS PPS is SO 


later half of 1963 approached the limit specified by the 


State. This was attributed to corrosion products from the 
a eae TT 
holding tank, the injection tubing, and the 8 3/4 in casing. 


tire system was cleaned of corrosion’ roducts and put: 


hack into operation with corrosion inhibitor added to prevent’ 
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Regulatory aspects. 
A. Construction requirements 


RE orn eee ee SS ene Ghee eee 
SS Er TR REISPnDGERSnAND o> 
B. Monitoring requirements 
wae OC TTS eT re AS SSSA pte 





liane) ==occmipmamcttaeemmmeentnenen ee 
C. Restrictions on operating procedure Maximum bottom hole 


injection pressure of 500psi. 
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Economics 
A. Total and unit costs of construct: 
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B. Operating costs 
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Source(s) of Information and Fublished #eferences 
Written communication: Californts Ser «4 ; 
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IV. Geology & Geohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included--yes___; ~no_x_). 
(Ground elevation 95ft. _) (Total well depth _1110ft. _) 


Datum for depth measurement__K.B. 105 ft. to liaee) 
Depth Thick- 
Name Age (top) ness Lithologic Deseription 
--- Cenozoic 0' 396' interbedded sand and grave) 
with some silt and clay 
—c-- Cenozoic 396' 154' sand, siit, and clay 


Cenozoic 550' 182' clay and clayey silt 
Cenozoic 732' 278' olive gray clay 
Wheatland Fm. Eocene? 1010' 100' gray Pine-grained silty s 
SCI A ep NS 


1110' volcanic basement rocks 
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C. Geologic Description of injection units & vossible units 








not in use 
Rock Unit Denth Thiok= Character and 
Name Agé. offen? neve Areal Distribution 





_Wheat land Fm. ? Eocene? F016" ee | gray fine-grained silty sand, 
(only 60ft. was left lett highly variable in lithology, 
open in the well) _hot_ regionally distributed 














D. Engineering description of injection units 
1. Porosity: about 35% intergranular 
2. Permeability: from less than 100 to 


2,000 millidarcies 
3. Original Reservotr fressure: Not known  _—_—-"°_Pe low (See Below) 
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4, Reservoir Temperature: Not known 
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5. Chemical Character of Formation Water: TDS- ~27, 664mg/1, 
including 14 »600mg/1 Chloride, 8,400mg/1 sodium, 3, 000mg/1 


Sulfate, and 1,600mg/1 Calcium, pH 7.6. Analysis of sample 
from several thousand gallons pumped from one of the test wells. 


6. Reservoir Fracture Pressure: 


SEAN 


(continuation- D - 2) about 600 md. on one core and 26 
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Well design and consteuet ion 
A. Casing, Tubing, and Cement 


Hole “asing or Tubing Depth Tvee 6 dmount 
Size Wetsbht & grate Size $e 
Surface LT Ahh _b8a/ st. W-NOR-3 13 378" = a_QK8 190eka-cur 


RED SP 


Intermed. 12 1/4" _32¢/"t. li-NOK=3 8 6/8" = a8D* ASO eacha 
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Other liner atuinless steel 6 5/8" _1066° 


Describe bottom hole ccmpletion method: Liner - perforated, top at 


979', bottom at 107C*, 60 mesh perforations, 2" slots, 6" centers, 
~ &ravel packed 
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C. Meetetetion: an ererating rrotedcre | 
a 


Prete 
we 


R32. 


aett. 


























i EE ST a 
Sourte!s) of informition sed rat lived *eferenese 


wits romee iret: Ps Fabre tls fence set Defemee estes 
Se ee ee 


Ee i 








x Cael} 
WELL PILE Boers - yaw 


Gperetirg Coswernr | Secrrel Setk Loeettea 


a. 


33%. 





Wot } hee wae Gesertecten) 


y4° ve 2% of Ls forwr, See. a, tis, 


Y ® Cmeeees < VE § ris 





SARA Sp gst ScD 
SS NO -S-S ae — ES wai 
a efaten plemn'se, or stewetion & eperation. 


oe a® 





Geolegy t Cert, 3 


Serology 
A. Peelona) Kediogie zettine: See Ca? 


3%. Seelovy + Searptroloey, cantinwed 2. 
®. Geologie vesertetion ef rork onits penetrated by wel} 
fork Unie (Seedoete “elwm teeluset yes: #o_})- 


(Qromne elevatian &)"1. ) (Tere? ants deni) wen! 
fetum fer depth meaesromerms £250 8 sack Ag] 





berth Thee: = 








“etc3 ie HF i eee SS t "ee “ras = — 
wheat ian) | Loeenc} ‘ie 8 SSe ooo 15 oie 


be Se eee eee cee 


2 




















22s Sas 








Cc. Geolegic Seseripiton of ‘ricction untta & eesattte ontte 
Oot In wee 
heow Vatt Ceeth Tie Pmgracter and 


mss oo Ee eee —— Abs DASE 
eetigns %. Leseee * Li} —_ ‘nee eruire? #tlty sand, 


, m hi woe 7artayle in litheiger, 
eek Se om eS oie ere — >) aes et A) ME 
In well) nes regs onnliy éietr} ete 


mm £8 8. we Se Se OO = DB 

















LSS ep meer ae ee a 





DB. Enetncerineg Seccrinutor of tageetion untte 


1. Porosity: abews Ff Crom 21 vente 


2. Se A TALL AT TT 
2. Permewnyisey: from 1 to 917 et -lilderetes = see be low 


3. Crivtinal Yeeorvots frespure 





AEE St SS RL a oo 


&, Reservoir Termmceature - 








PSE SPE Ps | Ee 





5. Chemical Sheracter of Vorrasion Water: THS- 27,06 4pps 
aha Cer? 





Sateen Ee 





EAL: SALERRO SS 
eR an es eeepc ee SSiasinsts- sone eamanapmasnisnaanpaninasisiaisdiamecmaneme 
EEE SS GRE canes @neEeEse eee 2 Rh aS Se a 
em ee 


<< DE NSS i NAS eee ee 


6. Aeservolr “racture Pressure: 





RSS A 


(continuation DP - 2) Average about 225 md. fron 31 teste. 


SV. Geology 6 Geonyeroleny, 2805 tases 3. 
E. Geomrérviegy, freas wcier aquifers in vtetasey 
fhte> 


——Hae_ Peper _ sess te vs2ASE 


Frest water ceeursa in eam ai eratveis¢ to s depts of 
76M. Graceten water te present ‘oem EOE 89 $90 f., telow 
Which the formation water ts saitne. 








ee ae 


F. Mineral Mevourees (05) and #22, coal, opines, ete.) 


te Rinera) Porte? are ceported te the viciot 





Vv. Well desizn acu conateuet ion 
A. Cating, Tebler, are Coment 





Hels “asine ¢ Tubing Depth Tyne & Amount 
Size MeLont A grate | ize Set of 
fee 1 1/2" ay a/T*. teann 3,378" 207! 160sks-surfec ce 


Intersed, 12 1/4" o/h Ree / Ts. Hehe i... e £ 578" —t S30gks- surface 
9 tongs = 


Injection liner Stainless steel 6 5/8" _1191° 


2 Se es, eee LSS OS EES 2S eee: LS RE 
i ee 
Other 

SAE oT SS ws (SNE (SE, a ee 
veseribe tottom hole completion m-chod: Gravel packed the perforated 
iiner_- 90 cu. ft. of gravel. Top_at 1096", Bottom at 1196°, 60 


mesh perforat!oy " slot 6" ers 


ee 








+ 
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v. 


vz. 


viq. 


a. 
Welk design and construction, continued 
8. Packers, Centralizers, well head equipment, etc: 
8 5/8 in. Packer set at bottom 10 ft. with 15,000 1b. 
tension. 





RR, — a 





RR 





Description of surface eaqiiprenc 
A. Wolding tanks & flow lines See Ca-2 





meee 

















B. Pilters See Ca-2 


we ee 


























C. Pumps a pal a a 
D. Other = eee acscracasaces, 
Cores, samplec, 4 Los 

A. Coring 

From 1133 ft. to 1243 ft. Recovery 

. 1143 ft 1156. ft. 

" 

" ci oNtAR, eg 

” _——— eames a 





— A ete 





B. Drilling Logs 


X Drillers Leg Drilling time 
X Sample log 62 Other: _ 


te en 


‘— 


Ti, ws Cores, samples, 4% logs, continued 
C. Other logs run 


X Resistivity - Induction Gamma ray-neutron 





X_SP Temperature 
Caliper X__Cement vond 
Other 





VIII. Waste Characteristics 
A. Industrial Process from which waste is de7ived 


Same as Ca-2 
Ee ac a Peers > aahutahdnetanoer este vNpturenanerenarey 


B. Physical & chemical Description _ Same as Ca-2 


wee ae eee 
em oo ce eee Oa en 
a a te 


a reece ete eee ae 
IX. Preinjection waste treatment Same as Ca-2 
er en en ee eae aS RS RANGE ee 


Xx. Well operation & oneratins nistory 
A. Tests 


Type tton 


Water shut off 1 Hour 19649%. Come T Rees Cys sweet 
SE SN S- S 





SSSR STE? SSS ON WE SE RS OS) OR 


Gc. Inject fori rr 5 af nee erre 2 OE OF Lee, ars _ 
l. Race Tere hehiy tare wm chi 
OMve(a) e s vse f — “so be i 

a 
a Ce a a an 


' «= 
i st 
% i ‘ ee 
2 a a 
e a . a ee 
o « + ———Sa a 
Ss — 7 
——— = as 





XII. 


xIII. 


Economics 
A. Total and unit costs of construction aa, 








i 
ee a Soe Rene eee a 
i i re ON 
B. Operating costs 

















Source(s) of Information and Published References 


Written communications - Fairchild Space and Deibise avatcue Systems 
and California Divisicon of Water Quality Control , 


eae een Aen, 











Ae + Oe a ARS O08 ee. 





Oe ees = reer a ET 





SELLS SS OAD Oe — eee mene Ter Sete eee eee ae ena notes ee eeenee 

renee nee ee oe LP LE SSS: ON TT. CR CLE AERTS nr CASS IA a ne SrA 
RS ate ee LOLS LL | A NL te ON A NA ADEN nt DS cn—NGAARAUSRETE 
rere nanan © cere ees SLL LL LS Ae <A TTS AL An Gr rte tl neater eet shee ASSEN 


EE Ae Oo eG OTE oS RA CCE TS et eu 


SS CER Se en ee SORE ae © + eee eee LT LL STD ILE CET A LA NATO 


SS EA TE LLL LLL C= TS LE GE SE SP a tat PEED 
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WELL PILE NUMBER Ca~4 


5. 


Il. 


Il. 


Iv. 


— 28 oat 


soe tall 


Operating Company & Genera) “Well Locatton 
Wairchild Snace and Defence System, Beale Alr Force Base 

err ereemenee ear nenneengenen ES A Te OE PIS Cs NR SIM aY Ol REY ie > 2 ere el AES RPGs ener AEP 
near Marysville, California 





SEER TSR LAE TED 


ar eran EES. 








i tieemeneattthathdiineiememmnnameemmbimenememias puntata mime seeacan eer eee ad 


> nO RRR TEER CEEENS eae, 








eens 


Well location (legal description) 
Location: 730! North, 260' West of SE corner, Sec. 5, TI14N, 


R5E, Yuba County, California, 
= LL TTL CONS OES SL LE FALLS AE: RCA OF te SORES 











see 








AS CTT, on ND ©-Pen meristem 








555 anemic emma tcc a 
History, system planning, construction & operation. 


See Ga-2 











OEE AT CENT ans ow oH 8 | 67 cm Levbrenen erent pinto seep one Le TLL + Re AEN IRN ANI te EEE * eGR RUSESS,* CNET OOS epEP Aer 


Se LT 2 ROI che me a RS mo net vnagen ENO EY LGR tr A OA SC jasc rs teNRaSNNS ESPEN 


a nant leet cameramen naeentene ie 





—— aetna en ner intent ee eee, 
Geology & Geohydrology | 


A. Regional geologic Setting: See Ca-2 
a teenie ceoeenevempneccs 
meen eens 


eee cer en ne 0 oreemee ee a I SO £8 gece gepeeee 
ener ee 


a eee ee ee 


a a a eat I 


aa 
ee 


67 


LE Sete ert eR eee tm sap ne Tet earereuere een 


IV. Geology & Geonhydrology, continued 2. 
B. Seologic vescrintion of rock units penetrated by well 
Rock Unit (Neclozic Column tneluded--yes___; no_X%_). 
(Oround elevation_95 ft. ) (Total well depth_1289 ft.) 





. “TPiugsed hack 
Datum for depth measurement  K.B. 95ft. bo3 2356.) 
Depth Thick- 
| | a” ae =< nes3 Lithologic Description 
Cenozoic h65tt. Antervedded sand_and graye) 
— Cenozoic a ft. 135ft. sand, silt, & clay “Om NN 


Cenozoic 600ft. 307Krt. clay ana clayey silt — 
Cenozcic 907ft. 198ft. olive gray clay = 

Wheatland Fm.? “ocene? 1105ft. 178ft. gray fine-grained silty sand 
126 3ft. volcanic basement rocks 


retin 











ea eee sce ntnciberte—> Seen tat 


C. Geologic Description of injection units & vossible units 
not in use 





yy 
Rock Unit Depth Tnick- Character and 
__liame Age = ness ____ Areal Distribution 
Wheatland Fm.? Eocene? = 1105ft. 1 eft. gray fine-grained siity sand, 





Pe ra eal aie Ces highly variable in lithology, 
in well) not regionally distributed 


A NCEP te ttn te nin Ao On 
ce eerenae meemenemneseesonemnprnnmn nanan te ot 


A ee Omen me er a Re en er Se men a mES: 


LL TNE LCI A it NS Cette tee ae Ltt ee neces enme geeeen 





D. Engineering deser!ption of infection units 


1. Porosity: Av. about 32% for 9 samples 
2. Permeatility: te Lanse | Pron I (Ge) - ag 100 millidareies-See belo 


3. Original Reservoir Pama gure: 








mee ra pt nto es a a 





4, Reservoir Temperature: 
<< 





ne. 











LE CCE LL LCR A PR tS CRS NTE One cot 


Dd. Chemical Character of Formation Water: TDS-27 ,664ppm 

















4 ‘ en nr AV rn 
5 6. Reservoir Fracture Pressure; 
6 Se a re aera SLED Pee senda See penemmei 


mig aT LS EE 
(continuation D - 2) av. for 9 tests 560 ma. 


IV. Geology «© Geehysrotogy, continued 3. 
E. feohydrolog:, frec> siter eqeifers in vicinity 


Thier - 


Kaze Depth ness Character Chemical Quality 


Fresh water ceeurs tn ennds and gravels to a depth of 
465 ft. Prackisn eater 26 prement Crom %65 to €05 ft.. below 
which the formation walter {< saline. 
Se Qe ee a 








L_ TRE <oceree een on PUSS oes Cee eee LLL LL LT A EL SN eS SESSA 
F. Hineral Rescurcea (oi} une gas, coal, >rines, etc.) 
No mineral resources aro reported in the vieinity of the 


— 


disposal well. 





Oe ee we -cmwes coe ~oe ee 





SS SE ee lene eS 
i oe ———— ir SS ease ee 
| - =e ee eee 
er ee 





a eee 


v. Well design anil fonstruction 
A, Casing, Tubing, and Cement 














Hole “asing or Tubing: Depth Type & Amount 
Size Weoisht & grade cige Set of Cement 
a in |) Sse Cl Oe 
Surface 017 1/2" ; nats 3/8" 212" 16 pelea Pe on 
Intermed, 12 1/4" 3.578" i695) 360sks 
Siete amine ee 
reer Te Pg LO ene 
Suection liner stainless steel 6 of BN Oe. 


Pp trata 





+ nermendee = mn 


a Poe er <r rena SSI SSSTSTITL 


: RN ie 
Other 











petnenaettteeee anak 





seeentmentieneeereme eae 


Describe bottom hole completior method: Liner-(bottom to top) 20! 
perforated, 10! semlperforated, 10' blank, 60! perforated, 5! blank, 
ieee ed ag kT 

i’ perforated, 5' blank. Gravel pack ~ 58 cu. ft. of gravel. 
eae TOY cu. ft. of gray : 


69 


VI. 


VII, 


Well design and construction, continued 
B. Fackers, Centralizers, well head equipment, ete: 
Baker Mode) AM tension Pucker at 1085.6 ft. with 
18,000 1b. tension 





eee Geen. 











a 


LS eT 








Description of surface equlpnent 
A. Wolding tanks & Tlow tines See Ca-2 




















— 








Cores, samples, % Log. - no core, but 12 sidewall samples 
A, Coring 


From 2 Recovery 
A i inne ce eg ee 
nr 
aces ee eee ne 
1] 
eee ee | ee Lenses gee 
tt 
SSamnenrieeene cess ee ee ee en 
“We 
a rer ent nn 
yt 
nr emennent eee ne ee 





a a ata a ce all ola 
B. Drilling Logs 


_xX Drillers Log Drilling time 
X Sample log Other: 
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eer ceer ream enetetemenemewennamnerenemerpenantntinenratepemearm 


VII. -- Cores, samples, & Jozs, cortinued 
C. Other lege run 


Peaistivity Gemaa ray-neutron 
—i_SP ___ Temperature 
Caliper A Cement bond 


—A_ Other Induction Log 
VIII. Waste Character‘(stics 


A. Industriel Process from which waste ta deprived 
same an Cn-? 











ee ee 











See 


B. Physical & chemical Ceucriction Same as (4-2 

















- 
TTD OU ae ne me A 8 ow eee LS LS TS AT cr LS SS Ra el ae SSR SS SASS 





eee te 


Mine gait Se | ae Sere er PSS eRe ARSESSSSPSSS 
C. Volume HOO O90 wpe 
een es » LLL LES LS EN PY SA A RS SORE PS ps 


LE 1 Ce ECT RE eS a ee PA EO St 9 ATOR eS URS Be eee ETD emnee. 


ene et 


SL ED OP Oe ED oe — ner Oe tne ee aw So ee I I St Oe SPS SS rT SSSA SSSSSASSSUMNISOSND 


IX. Preinjection wast: treatment Treated to retard bacterial 


— 


growth with bowicide G at i0ppm continual feed, 


~owe: 


pH is maintaiued at 7. 


NR LL LS LA See “eRe RN Te aE AOE ee Gare Ra adams sheSeeneesru 





Silver is removed from tiie waste by jon exchange with 
Teme nnnts eecaetnent sce tte wenn ereneoneanne acon Same EXCHang?s with 
iron. 


oe an a A aA es fe ae & wn Rncbenaes omen « naaeneiSinne 


NO nema ae cope to Sw ne 
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Xx. Well operation & operatine Mistery 
A. Tests 
Nescriptian of 


Type Dyrstion tones teste test result 


Water shut off LO4Sft. and 4OOre. confirmed good 
een et enn ee ATG gOOd 
cerant job 


Pump tog 8 Hours Injection zone Could produce more 
than 90gpm 
Injectivity Could inject 160gpm 
— at _ 120 psi well head 
ressure 
a eesti meme ce ee ee es 
a 


‘ 


SS NNER ec renee perenne: TT ee SASSO UED-GESSS SSD 
B. Treatments or Stimulation $ 




















cones Description of 
Treated : Treatment iethod Treatment and Results 
Oe es ene ee oe ee > aaa nk 
Injection Pumping ana surging 
> re ln UBL 


for 3 nours 
ner ee TO Ne Aen eee LETT mn Oe ae eee ore ee LOAN OE A NS ES TO ca 


eT te ee ER eee ee eretes oe 














C. Injection rates and pressures - See injectivity test, 


1. Rate no Operating data obtained. 





Date(s)_ ov saeco VORage Maximum 

u #) i ' 

hy Rete res ecea it <a " te eee 

a) \ : 1 

wt ein ml uw [Fades as " _ ee 
@. Pressure (well head _ _....__ bottom hole ) 
Date(s) Average Maximum 

n iD “" 

" iy Ly oe ” 

" eee are Tt) sites sisi i" a 

W he { " 0 es 

eee ee oe 


XI. 


7. 
#ell operation 4 operating Xistory 
9. Vevertption of onerating ;rograns: 





re 





AS A ce ee = —— 








-~ 








E. Operating problens: 








RR rn Se — ERE = RR SS mL ae ASSESS 
re re <_< NR NDPOE g-7U ES) 
NO Pt ER. < RGR pit at SE 








een een NES eS Se Dra eA SS sP SeCRSPSD 
TT Oa A A I I EA IRC EY SL A AE EAD CD AO 


Regulatory aspects. 
A. Construction requirerents  Sce Ca-2 


Ni ct RE IIE A ES TE 


ee 








eA en eee ern —tenerne sec eee ene: 








(on Ne oF Se ee canna 








a ee ee re ee ee 





t aeinanbenentieans wenatenintatnmmnen mnamemnnnnetenemaae 





Ss eteeeenemmnneieneatitiatnltininelitrenenmemnaabernepmsamennaammnmeneetnenennemmteneommmntanetaeenenemeentecnteansectes ame dnems emeneemeetn-aantnee amptartenncnenernemeienmernanremal 


B. Monitoring requirements __ 


ines tamemnhhameeentaemneeementnarnamenetmemnamenmmemmmanmantatenemanetnnaementemmanedmmmeaaie den eneetennnen atl 














eee eee 


C. Restrictions on operating rrocedure 














xII. 


XxIIr. 


Econor.ics 
A. Total and unit costs of construction 














LL Ltr Otte SO enn eyes weenie ee cervee eo 


Source(s) of Information and Published References 


Written communication - Fairchild Spuce and Defense Systems 
LTTE Le Oo Rt A tO Ste eer aegeenneinesaueticemapar ne 











a 
SLL LAL EO ATI CACO SORE He + On 8 CRO CORE Se Hs = en Sem Ot eweyecenrerne ae eS oe ene oc NS 
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WELL PILE NUMBER Co-1 


I. 


TI. 


III. 


Iv. 


STATE UMA 


Operating Company & General Well Location 
U. S. Corps of Engineers and Chemical Corps 


ec a 
Well location (legal description) 

Location: NW 1/4, NE 1/4, Sec. 26, T2S, R67W, Adams County 
rr ns cee rn ree IN AGaMS County , 


Colorado. 


Rocky Mountain Arsenal, Colorado 
ea 


a - 





a 


History, system Planning, construction k operation. 
The well was drilled and completed in November, 1961 and 
mee ee OE 


began disposing of chemical waste from the Rocky Mountain 
eS ee Re 

Arsenal into Pres ambr fan crystalline rock. Prior 
tle ne AG POCK.. 

to the operation of the disposal well, waste was disposed of 
a the disposal well, waste was disposed of _ 

into seepage ponds on the arsenal &rounds. These ponds were 
See neat eee eenatenaiemnntee ep echoes ates vat 

resovonsible for supplying wastie which was des troying crops 
by communioath nn renee 

communication through a shallow aquifer system. 

—by_conmunication through a shallow aquifer s 

soon after injection began, the area around the well began 
experiencing 








numerous 





earth tremors which was highly abnormal 
crn een pee ee 

for this area, since the last quake in the area occurred in 
SL TRY TOOT A cesieman A A TS Ae ee erence. eee a a 


1885. 
etre end cetera meteneeten eseeenneretenpenees mop 
A statistical correlation between the number of Shocks and 
Ege re arenieere o_O RT aay on eeet anne- re ra -enaretontentbeeatedemenpg 


ne ee 
the injection rate Was carried d_ out which postulated that 
ae ene erent nanan rae ee eters 
injection could d_be | caus sing the ¢ the e: earth tremors. The operation 
nn rene ene aes ee 


_of the well was suspended in Tet February, 1966 until the cor- 


relation could be properly investigated. The well has not 
SN a ee renee meetin ee cuuanve = xptr opamp wees eens. Bs 

Operated since it was Suspended, 
=e 


Geology 4% Geohydrology 
A. Regional Geologic Setting: _the well is situated on the east 
flank of the Denver Basin, nine miles vast of the synelinal 


axis. The Stratigraphic section consists of sandstones 
ee ee Sr eee 0, 


limestones, and shalen of Cambrian to Cretaceous age. 


eb ence sebaeAgSTNSNOSTEEENSIES 









a 


IVY. Geology & Geohvdrology, continued 2. 
Lb. Geologic description of rock units penetrated by well 
Rock Unit (GCeolopic Colum n dpeluded -yes_X_ 3 ee 
(Ground oe Tae (Total well depth 12,045 ft.) 
Datum for depth measurement Kelly Bushing 


Depth Thick- 


Name Age Atop) ness _—iLithologic Description 
Vox Uidele Cretaceous CfG. 250s __ sandstone 
Pierre Cretaceous. _1,250ft. .4198ft. shale 
Hygiene Cretaceous ss ANBFt. 2262ft. sandstone _— 
Niobrara Cretaceous (T,fio0ft. 290ft. chalky shale 
Benton _ Cretaceous _ 8.0001 Gx. 345ft. shale with limestone 
Muddy Cretaceous —s_—ss8345ft. 100ft. sandstone 
Dakota Cretaceous 8 histt.  300ft. sandstone 
CONTINUED ON NEXT PAGE — 





C. Geologic Description of injection units & nossible units 
not in use 


Rock Unit 


Denth Thidke I, - Character and 
ee lame ee eo) aa? aa Areal Distribution 


FreCambyian — dip950Tbws highly fractured horn- 
blende granite gneiss 








Ee es ee ee containing pegmatite 
aoe atid ~ ee ES as 


ooo ee ee NS He OS ne Os Me PR ow See Sh OEE SNERTRETTNIE 





D. Engineering desecrintion of Injection units 
14 Porosity: 92% 


SSS" ee RE SS A 


on Permenbilitv: 5.9 X¥ 10° 7; ‘nd 





3. Srditinal Yeservoir Sresecure: EOS Wal 

4, aarvelr Tem-eorpature, 2h Oe 8 

Ss Chemical Chatpanter of Yormatton Vater: Mrine at = 
7 Uae Co and u dens tty or 1. ON en/om 


LLL CL SEAS AA SAL SSD een A A ASS TEE, 


2S DSA es SS Sm eems o 





oO oe eee ans « — 


« = « = me A LE et SSE 
6. 4eservolr Yracture Pressure:  .Nléeet/re ‘ 
meee eg 6 aS Ce | ees 


s 2  £ 2 i 


7b 


IV. Geology & Geohydrology, continued (CONTINUED) 2. 
B. Geologic description of rock units penetrated by well 
Rock Unit (feologic Column included: -yes__;  ro___). 
(Ground elevation ) (Tota) well depth ) 


Datum for depth measurement ied 


Depth Thick- 


Name Age (top) ness Lithologic Nescrintion 


Lakota Cretaceous 88, 700ft, 56ft. sandstone 

Morrison Jurassic 8,/86ft.  190ft. shale 

Lykins Triassic B,ofeft.  610ft. sandstone 

Fountain Pennsylvanian 0,772ft. 2100%t. conglomerate, siltstone 
_____* shale 











Regolith Ordovician - 11, 880rt, 170ft. 


Cambrian 
LL STS 


PreCambrian 11,950ft, soniut § enetas 


C. Geologic Description of infection unite & norsible untte 











not in use 

13] i) H 

Hoc’ Unit Depth Thtek Canracior ar: 
____ kame Age. (top) nese aftri 








De Fre tneer ing derer'etionm of tajeet tor, whtts 
1. Porosity: 


2. Pereeansiit 
3. “ririnal Vesreyotr Ba epignne 


BSB anEse @ «2 6 = — a = Ses = =z. SS SE ES _ a 
&. Seservolr fom erangge — 
x nF s 
. 2 ew ee Lec « oe 22 UA as NNN RO 
So Chemical Chareeerp ef *werHne® Oty oY seg 


6 —————E——=—————_ as ——————— 


a eS Gitte: 





—= — —— ie Ses 
——S = = aa '- ___ = . =. SS ae = 
fF. senePWOle FraetypE Reet aggu eee eeEEENSSERSENNenENEEnen 
a 
z= a aaa 


IV. Geology & Geonydrotogy, Gani tee ; 
f. Seonrareala, "rors waler eentfiers be whetatey 





= 2 am : = i “SE. | a PE 
REE SE SS A TS Li kL TT 
- =e a . = bi - 2 ee 





<< SS. — Sey T PSE 


eS oN | Se Se SER, Sess 
%. Wht MreteY tur Form corwe ayy, 


ee 





7 at 


——— 
eerthe teteee nbs meee ee Phe ie ee 





a es ee a — 
. & 


i A ee ee Pee 
. weet re Se Rae ERA, oem 









iether 
th Sehiing Same © iow Himes _ 9 Ste Thee tee, ot ogee 


Aaa A dP A air, 


et fee = 
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Well operation & operating history 
D. Deseription of operating programs : 
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IV. Geology & Gvohydrology, continued 2. 
B. Geologic deserivtion of rock units penetrated by well 
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IV. Geology & Geohydrology, continued 3. 
E. feohydrology; fresh water aquifers in vicinity 
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Well design and construction, continued 4, 
B. Packers, “entralizers, vell head equinment, ete: 

Tension packer wt 1,090 rt. Maker lock net packer at ; 1yl27 ft. ft. 
A_pressure pauge te used In tive voll head. 
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WATER POLLUTION CONTROL COMtISS 10m 
OF Ti. STATE OF COLORADO 


APPLICATION OF SHELL OIL COMPANY TO 
OPERATE A SUBSURFACE CISPOSAL SYSTEM 
UPON AND UNDER A TRACT CF LAND IN THE 
fald SWh OF SECTION 28 AND THE NEL 

SEz OF SECTICN 29, TO."ISHIP 1 SOUTH, 
RANGE 97 WEST, RIO BLANCO COUNTY, 
COLORADO, AND TO CONVERT A STRATIGRAPHIC 
TEST WELL TO A DISPOSAL WELL. 


PEPHIT FOR 
SURSURFACE DISPOSAL 


1. The Colorado Water Pollution Control Commission has found that disposal as 
propored In the application ty Shell O11 Company could take place within 
- the Intended meaning of Section 3, subsection (b), paragraph (4) of the Rules 
and Regulations for Subsurface Disposal Systems. 


2. The Commission hereby grants Shelli O11 Company a permit for the operation 
of a subsurface disposal system as proviced for in Section 3, subsection 
(d) of the Rules and Regulations of Subsurface Lisposal Systems, subject to 
the following conditions and stipulations: 


a) Permit is granted for a period of thirty (30) months, effective 
December 1, 1970. 

b) Total volume is not to exceed 150 acre feet. 

c) Pump pressure ts not to exceed 350 pounds per square Inch. 

d) Injection interval is to be from 1133 feet to 1500 feet. 

e) Dally records are to be submitted monthly in duplicate to 
the Division of Administration showing rate of injection, 
volume of fluid, pump pressure, casing pressure (on Inert 
fluid), chemical character of waste and/or any other rea- 
sonable information required. Report forms to be furnisted 
by the Division of Administration. 


f) Samples of waste are to be analyzed weekly, unless walved by 
Division of Administration, or whenever a significant change 
in chemical quality ts anticipated by the operator. Analysls 
1s to be performed by the applicant's laboratory or an 
approved indepencent laboratory and the resuits of analysis 
certified. 


g) Employees of Department of Health and Department of Natural 
Resources are to be allowed access to the disposal site with- 
out prior notification for purposes of observation of diszosal 
operation and sample collection of waste being injected. 


h) Al) evaporation pits, settiing basins, and holding ponds are 
to be lined with an Impermeable membrane, 


94 


2) 


I) Peralt Is cot to Be assiened nor operations contracted to 
enother party without priar asprevel of the Cormission. 


3. Monitoring to be conducted vy Snell €)1 Corpany is to be as follow: 


@) The disposal weil shall be shut down and a pressure fal) off 
test performed periodically. (Ten day Intervals initially 
and until further notice.) Shot down period is to be as 
long as necessury to obtain conctusive results. Uata and/or 
charts are to te submitted to Division of Adaini.tration 
within five days of completion of test. 


b) Chemical quality records (by laboratery analysis) from Shell's 
domestic water well are tu be submitted monthly to monitor 
quality of water in the alluvium. !f analysis are performed 
more frequently, this data will also be submitied. 


c) Three river sampling stations on Plceance Creek will be 
activated and maintained by Shell Of! Company. Locations to 
be as follows: 


1) Approximately one mile upstream from disposal 
site to measure quality and flow. 


2) Approximately one-half mile downstream from 
disposal site to measure quality. 


3) Near the confluence of Piceance Creek with the 
White River to measure quality and flow. 


Laboratory analysis on quality measurements from river sampling 
Stations to be submitted monthly. 


d) Additional monitoring procedures and Installatlons as may be 
required upon subsequent review by the Commtsston. 


4, All other requirements as adapted by the Commission tn the Rules and Regula- 
tlons for Subsurface Disposal shali be observed by Sheil O11 Company. 


BY ORDER OF THE COLORADO ws POLLUTION CONTROL COMMISSION 


(Mle eh 
Frank J. Rozich, P.E., Technical Secretary 
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A. Holding tanks & flow lines Holding pond 
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C. @ititipe Horizontal two-stage centrifugal constructed of 














304 stainless steel and driven by a 350 hp. electric motor. 


Pump capacity 1,200 gpm at 400 psi. 
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B. Drilling Logs 
X_ Drillers Log Drilling time 
. Sample log Other: 
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Keonomics 


A. Total and unit costs of construction 
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RB. Operating costs 











Source(s) of Information and Published References 
Sloricga Bureau of Geology 
U. S. Geological Survey 
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WELL PILE NUNBER Pe 3 


I. 


II. 


IV. 


» Stht UR 


Operating Company & General Well Location 


Sumarv Cau Grovers Cooperative of Slorida 
ee ee oe eee | Le 


Belle Glade, Florida 
Quaker Oates Co.-Kelie Galde Chewleal Plant ta we ODAC 


es on Guiniker Ose Comosniy prone ihy 


Wold locution (Legal deserintion) 
Location: See. 28, P38, R3YE - Well Wo. J 


». 9 


Parla BSeaen Co. 
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a eS 








LS PAS SATS ~~ PAP 
History, system planning, conssyuction & oseretion. 
ral 


A repos concerning the feasibility of subsis 
ep Owe Concerning ene rearibs lity oF su 





cisnonal at vhe Surar Cane Grovers Cooperas 


ov 7” 5 | : 
Fa) ote wee wee oe pee © 
va Sve § boa 2 the & tt 2 aes 









vas prepared by a cea Ta iy enfineerinm firm and submite 

vo the Quaker Oats Company in June, 1965. Specs ficaylons [cs 
tne well were contal ned in a report daveé July, 1965. Srtzi- 

tng oF the tent. well began Auguat 12, 1965, and stonned 


Decendber 10, Wa. ata depth of WAz0e Pees. Ssores 
nt COU SL EE SL 
after, the well was deepened vo 1,534 feet. 
eee ot eee ew erenepeemewsem at. 








orininally 1,496 to 1,938. Te is now 1,940 so 2,2k0 feo 
Operated from Dec. 1966 through July 1972, when the well 
was osnut down for the season. ¥rom October 
January 1972 infection was into well number 
resumed in January 1972, out in a deeper interval. 






Geology 4 Seohydrology 
Regional geologic setting: ‘he well is Locacveciine: 
Mlorida Peninsula portion of the Gul? 

Stones, marts, and some clays of 


eae 


Goassal Pisin, Linge 












Cretaceous $0 Miocene 











Lake 


IV. Geology & Geohydrology, continued 2. 
B. Geclogic descrintion of rock units penetrated by well 
Rock Unit (Geologic Column included--yes_X_; no 0 
(Ground elevation_11.3' _) (Total well depth 2,242' __) 
Datum for depth measurement 








Depth Thick- 
Name Age (top) ness Lithologic Descrintion 


See geologic column attached to F-4 


C. Geologic Description of injection units & vossible units 
not in use 


RockeUn1t Depth Thick- Character and 
Name Age to ness Arenl Distribution 


Formation M.Eocene 1,496-1,940 iginal widely distributed 


, 
“3 
fos 


City 





throurhout ail of 
SS eS ats tf At eS SRS. *> SERN, 
Florida and parts of 
ee ee a ee 


Alabama, Georris, asd 
er A th RARE SS EE 


es South Carolina 
Lover permeable zone of the 1,940-2,°080 now 


Floridan aquifer 


D. Engineering deser!ption of injection units 
1. Porosity: very porous 
2. Permeability: very permeable 
3. Original Reservoir Fressure: 18 psi above ground 





rr 
4, Reservoir Temperature: 299 


3. Chemical Character of Formation Water: Chloride 


content in excess of 7000 ppm at 1,940 feet. 
a Re eeremmnsnsemed nis-aowrr ethan nes a” aacasenenaeep eee ee ee 


———————— 
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6. Reserv Tall 
114 ervoir Fracture Pressure nknown 
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fh. Geohvdrology; fresh water aquifers in vicinity 





2V. Geology & Geohydrology, continued 3. 
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Thick - 
Wane Benth ness Character Chemical Quality 
LS OO SS NET © LL NE ena UN ra earn onee> oo eeetrch gut 
Biscayne 0-200' 200! fresh 
SN PND Oe Satay ent paneer eenrereeemes, 


a 
Fresh water occurs only in the snallow Biscayne acuifer to a 
OCCU ON LS 


oo 


ae 


yh _ oF About 200 Pees. The upper “one of the Floridan aquifer 
ab 1,045 to 1,105 feet contains water with a chloride of 1,160 «r-/2. 
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oy 


*. mineral Resources (041 and gas, coal, »rines, etc.) 


Groundwater is the only known resource, 
LLL ALS Sees eee nce NaS Gree sane 


ce re 
Vv. Well design and construction 


A. Casing, Tubinz, and Cenenez 


idle “asing or Tubing. BDOBsh 2vae & secunt 
Size Heist & epads size Ses OF Consus 
surface a9" 25 Tate =o 
= : Cle 
AT COrced. ié* rat iAdas Us . 
Lea seni Se ge 
4) 3 = 2a Fu 4 am _ Pi i. 
injection = liner $316 sch, gn i438 tomer: 








RE SR 6 ceeemee oem ee He eee Vaa 
2) 26035 Type T folloxed by 500sks Twoe I: and 20aks G8 
SNES 


Csher (2) bottos 16 feet Stainiess steal 316 ELS 
wescribe bottom kele Cccmpletion method: pen hoie 


a ee 
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Ve. Well ¢esien and construction, continued 


‘ 





B. Packers, Centra Leceray wewiy head equipment, etc: 
Liner hanger and teflon seal at 1,482 ft. 


a earn ane war we: 
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VI. Description of surface equipment 




















A. Kolding tanks & flow lines | Surre tank for nolding of 
wastewater after sereening. . 
a CON nine —— ee 
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~= Cores, samples, & logs, continued 
C. QOther logs run 


* X Resistivity _* Gamma ray-neutron 
a EY xX Temperature - on deepened 
_X_ Caliper "Cement bond Neahh 
meee Occ a 


CE SC AL CN yer Pg ETP 


VIII. Waste Characteristics 


IX. 


A. Industrial Process from which waste is dezived 
Manufacture of furfural from sugar cane bagasse and 
ugar cane processing. 





Ss 
B. Physical & chemical Description Stripping column 
effluent, which is essentially a dilute acetic acid solution, 
containing minor amounts of other dissolved organic chemicals 
and 200 pom of insoluble fibres, pH 2.3, BOD 10,000 m/l, and 


temperature 210°F. A wastewater stream from the sugar plant also 
oe te oe wastewater stream rrom the sugar pliant als 
injiected 


te ene a one ren nena neeeneeenteeeeneweee mene cane 





SSD ST Si es eres enue ens 








Cc. Volum About 1 million gpd with approximately 200,000 
sod from the sugar plant and 800,000 gpd from the furfural 
plant. 





Ce 
Preinjection waste treatment Filtration of sugar house 
wastewater 











117 








fd 
KA Well operation & operating nistory 
A. Tests 


TUN ec tet wef we 28 
bets ao wathag brs 


Tyne HDuretion Zones, tested GEES 7aet: 
Ser ee a ta el Sh, eee 
Injection 25 hours 1,566-1,705" GiGsne G 32 Es 
LT LAND seit etipen ese - 2 Se 
he ¥ 


B. Treatments or Stimulation 


Zones dese 
Treated Treatment Method uY 

















ree ene nereemnmmne mseveceme ene A SSS SESSA 
C. Injection rates and brenssures 
1. Rate 
Date(s) Overall Aversgei00-800re5" Max inus 
SR A CG —— a me 1 MR 
q Jan. 15, 1972 a OOfsi a 
ees SS END Nee OO USE 
tf) w “oo 
NT TS bast een ee vee 
" a "3 
er rs oe NE Oee Ne Eo ee ee ee 
ft z ie 4 
2. Pressure (yell head Sotvem hole } 
Date{s) Overall Averace HO-50n3: Maxiones 
ES = mo Om CER 
a Jan. 15, 1972 Ms 2dosi 2 
- es Gene eee SEES 
% 1 t 
LO act anti nee me TE = | 
i: es te re 
eee ete a Sn SC a aa 
uw if Ww 


ey a Ee A SEC ae, a s “a SS SE A Na, 
Well operates from approximately Octovser or Novosses 


to May or June. 
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7. 


K. Medd opera iew 6 epereties ngeters 
*. Seeerigtion af eeevwting gragwiews Tye eel) gore 








xII. 


xIII. 


Economics 
A. Total and unit costs of construction 


B. Operating costs 


LS CL ee TTC 
oe eereneeeane TUR SS SO set ePeaenasecubenneindoveaeepaseerye 
rn a 


Source(s) of Information and Published References 


Florida Bureau of Geology 
J. S. Geological Survey 
<p oe | meena ete recs er ete ernest een 


Garcia-Bengochea_ and Vernon, 1970 : 


Vernon, 1970 : 
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WELL FILE NUMBER | 


I. 


If. 


Til. 


IV. 


stones of Eocene to Oligocene age that di 


ie SC thy meee en) | 

Operating Company & General Well Location 

Sugar Can Growers Cooperative (well owners ) 

Belle Glade, Florida 
Quaker Oats.-Belle Glade Chemical plant is well operator. 
Well is on Quaker Oats Co. property. 

Well location (legal deseription) 

Location: Sec. 28, T46S, R37E, Palm Beach County 


about 75 feet from well number 1. 








EEL CO AISA rt ant fa SAO A Gar erect verenerennanpcttense-apunee—essespaipe-reaceaaraanieertngame 





History, system enviar & operation, 

Deep monitor well drilled in 1966 operated as a monitor 
well from 1966 to 1971 used for injection October 1971 
_to January 1972, now in use as a monitor well and standby 
in ection Weld: . 

















aL Le 
Geology &-Geohydrology 


A. Regional geologic setting: The well is located in the 
Florida Peninsula portion of the Gulf Coastal Plain. Lime- 
stones, marts, and some clays of Cretaceous to Miocene are 
occur in the subsurface. Disposal is into permeable lime- | 


erent southward, 














See attached geologic column 
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Geology & Geohydrology, convinued 

B, Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included--yes_X 3; no___)-. 
(Ground elevation * 15ft. ) (otal well depth __2,067ft. ) 





Datum for depth measurement .Ground level 
Deothn 


43 
Name Age (too) ness Lithologic Description 
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RC A 
C. Geologic Deseripti on of injection units & vossible units 
not in use . 


a a ee : 
AMS bebe Deoth PES he eels aan eWeTe! 


Fos cen 6 A ey — ee ly a nae Dy 
Mame Are (tor) ness Aceal Distribusion 
ee) eens \hU 


Lower permeable Eocene 1,610 300' Widely distributed throueh- 
zone of the and 2 Ol-berck lO Dah LOT) Galen G 


Ploridan aquifer Olifocene parts of Alabama, Georaia, 








a no nr re 


and South Carolina 





D. Engineering description of injection units 


SOLO She. VEO VED OLOUS 











1 
oe rermeability: very permeable 
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: * - : is ‘ 4 nab ae Ha se 
. Original Reservoir Fressure: 10 psig above hydrostatic 




















5. Chemical Character of Normation Water: Chloride 
CONUGCN UMMC NCES SMO ADOUGBE JOCONN f/m LOM OUGR Tay 4 
viata alcatel 
































122 6, Reservoir Practure Liars SL Came ULKILOME 








IV. Geology & Geohydvology, continued 3. 


uw 


E. Geohydrology,; fresh water aquifers in vicinity 


Thick- 
Wame Devt 1eSS Character Chemical Quality 
oe AE emi ca 


core re ear en cen AD 
9 nae rennpeennenenrerervecereey wane oan 


Presh water occurs only in the shallow Biucayne aquifer to 


A Ae ee te eee pe ye et wt ernest 




















a dept) of about 200 fect. he upper zone of the Floridan aquifer 


ne eT A to Oe at mene S tiny enna See y—oth ames ensue ero ene peo 





2 ee SN oo 


at 1,045 to 1,105 feet contains water with a chloride content of 


1,160 mp/l. 











ed 
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M, Mineral Resources (oil and gas, coal, brines, ¢tc,) 
No resources other than fresh water in the immediate akc 
a an ue ee a LC TUR eel melelIN CO o UCI iC lam 
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Vv. Well design and construction 





A. Casing, Tubing, and Cement 














Hole Sasing or Tubdin Denth Type & Amount 
Size Weinnt & grade _ o1Ze set of Cement 
surface ms black steel _ 2 Of ee 20 
{ntermed, | J blackisteel Ou GUS 


O-1474 black steel, 1474- 1490_ 88316210 12" 1490 
peel aE nual Pet 2a) es NSS meds. ae, 


Injection meee NOULMeCUD IN ame 























— ae se an =e renee ee en 
I i lle 
Other 











Describé hottom hole cempletion method: __Oven hole 
1490 - 1840 12" hole, 1840 - O40 = 2067 9" hole 
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Weld design and construction, continued 
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X. Well operation & operating history 
A. Tests 


Description of 
Type Duration Zones tested test results 


8. Treatments or Stimulation 
Zones Description of 


Treated . Treatment ifethod Treatment and Results 
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G. Injection rates and pressures 
1. Rate 
Date(s) _*Jan. 12, 1972 Average ~700g¢pm__ Maximum 
nr beet 
H i} it) . 
te es hte 
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% “ Hi | 
" Ty rT) 
2. Pressure (well head bottom hole ) 


Date(s) *Jan. 12, 1972 Average 55nsi Maximum __ 
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last date of operation as an injection well 
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XIII. 


Economics 
A. Total and unit costs of construction 
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B. Operating costs 














Source(s) of Information and Published References 
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Garcta-Bengochea and Vernon, 1970 
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WELL FILE NUNaRA e-5 


Z. 
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STS Viti 


Operating Company & General Weld Location 
ee be oUPERS Ge Nemours and Co. 
ee 


Scare. Faria 
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Geology 2 Geohydrolays 
Ae Regional evoiogic Setting: 
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IV. Geology & Geohvdrotony, continued 2. 


B. Gcologie deseriputon of rock units penetrated by well 
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Oe. Meso rvoir Fracture Pressure: 
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IV. Geolosy & Geohydrology, continuce 3. 
BE. Geohvdrolow; Spesh Wate nquifors in wletaity 


Thies - 
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Name Devth ness Choractur Canesten k Gus tay 
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*, Mineral Resources (044 and GSS, coal, swings, ete 
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‘Well design and construct 
A. Casing, Tubing, and Cement: 
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VII. == Cores, samples, & logs, continued 
C. Other logs run 





Resistivity ‘Gamma ray-neutron 
—— SP : . Temperature 
—-X Caliper "  ____Cement bond 


Other__Sonic . oe 





VIII. Waste Characteristics 
A. Industrial Process from which waste is de*ived 
Phosphate mine and mill , et. 


B. Physical & chemical Description 
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xe Well operation & operating history 
A. Tests 


Description of 


Type Duration Zones tested test results 
DS lees 23! 2028! Formation pressure 
~800 psi 
. OE a STI CATO: CSOD 


B. Treatments or Stimulation 


Zones | Description of 
Treated _, Treatment Method Treatment and Results 





Cc. “Injection rates and pressures 
1. Rate 

Date(s) | Average _ Maximum 

eee 

Coen eer 

SER TTT eRe 

2. Pressure (well head bottom hole 

Date(s) | Average Maximum 
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Well operation & operating history 
D. Description of operating programs: 





Regulatory aspects. 
A. Construction requirements 


B. Monitoring requirements 


SS 


C. Restrictions on operating procedure 





XII. 


XIII. 


Economics 
A. Total and unit costs of construction 





a 
B. Operating costs 
ee, 


Sa a, 
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Source(s) of Information and Published References 
Florida Bureau of Geology 
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WELL 


II. 


IIt. 


Iv. 


PILE NUMBER 


1963 EA toe Ile1 


Operating Company & General Well Location 
Velsicol Chemical Corporation 
Marshall, Illinois 


Ne ace cn re 


enn 


el 
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Well location (legal description) 
Location: Well No. 1 


615' S and 750' W of the NE corner, SW 1/4, Sec. 


, 12, TLIN, RileW, Clark County. 


a a A ET TS 
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History; system planning, construction & operation. 
In January , 1965, Velsicol Chemical Corporation wrote to the 
Sanitary Water Board, documenting their intention to con- 
struct a well for injection of a sodium hypochlorite brine. 
Design documents for the injection system were submitted with 
the letter. A permit was issued March 5, 1965, by the Sani- 
tary Water Board to construct the well subject to the fol- 
lowing restrictions: r 

As-built plan documents will submitted by Velsicol 





Chemical Corp. to this Board upon completion of the con- 
struction of the facilities including surface works of 





pumps, piping and waste receiving sump etc., deep well 
head structure and curbing, deep well log, casing re- 
cord and_all development activity records in preparing 
well to receive wastes; 


(b) Also, that particular precautions will be taken to place 





a een ae Sete ces ie we oe mos enema t 


Gamage to the saran lining; 











er OV ELD)! 
Geology & Geohydrology ‘ 
A. Regional geologic setting: At the well site, Paleozoic 
rocks dip gently scuthward into the Illinois basin. The well 
is located ina broad syneline, about 13 miles east of the 
LaSalle anticlinal belt. 
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Soma 
ee 


(c) Also, that the well hole will be plugged in the event it 
cannot be completed or used now or/ it 1s abandoned in the 
future and said plugging precedures will be in accordance 
with the specific approval of the State Sanitary Water 
Board and the Department of Mines and Minerals; 

(d) Also, monthly operation records be submitted to this Board 
indicating the volumes of material injected, type and ap- 
proximate composition of waste materials injected, operational 
injection pressures and other data essential to operation of 
the deep well disposal facilities. 

Driliing began March 29, 1965, and was completed April 11, 
1965, at a total depth of 2,636 feet. About 30 to 35 feet of 
drilling tools were lost in the hele, blocking it off about 100 
feet from the bottom. The tools could not be retrieved, and in- 
Jection tests were made with the tools in the hole. Injection 
tests were successful, and fresh water was injected for a few weeks 
to create a barrier between the fomution water and the wastewater. 

Injection of about 50gpm of wastewater began in November, 1965. 
Injection was by gravity flow and no pump was required. 

A feasibility report: for a second well was submitted by Velsicol 
July 9, 1971. Additional information was submitted July 30, 1971. 

The Illinois EPA agreed to drilling of the test well August 18, 
1971 subject to the following conditions: 

(1) Final engineering plans be submitted after completion of 

the well to review and approve prior to waste injection. 

(2) Computations of underground storage area and rate of 

waste travel be provided. 

(3) If modification of test well drilling procedure are 

necessary, the Epa be notified prior to making such 
changes is projected to Devonian at 2,500'. 











IV. Geology & Geohydrolosy, continued 2. 
B. Geologic Jesertotion of rock units penetrated by well 
Rock Unit (Geologic Column ineluded--yes X% 3; no___). 
(Ground elevation 627' __) = (Total well depth 2636! ) 
Datum for depth rieasurement = teliy Bushing 632! 


Denth Thick- 
———lame___ Age (tom) ness sLithologic Description _ 


See geologic. cotunn 
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C. Geologic Descriptten of injection units & vossible units 














not in use 
AGIA UHR Depth = Thick- Character and 
Name Age (top) les Sa Areal Distribution 
. = Devonian meres (elm UR- 3000 Cherty dolomitic limestone- 
SS sopipevieiasdiccbarant _ 261i" 2Ok" pene- widely distributed ee 
vated in well iiiinois and surrounding st 
*Salem Wississtpplan 1534 237" dense oolitic limestone 


-~——*planned for disposal, put mot used 





D. Engineeriny desertnption of Injection units 
1. Porosity: 
2. Permeabtlity:_ 
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3. Original Reservoir Pressure:  1008pst at 2382" to 2636! 


OR gem emere wens 0 see © o— 
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nee ie acetal acest Si 
2. Chemical Character of Vormation Water: 14 ,000ppm dis- 
solved Solids 
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6. Reservoir Yracture Pressure; 
SE ee STS Sea 
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IV. Geology % Geohydrolagy, continued 3. 
F, eohydrology, fresh water aquifers in vicinity 
Thick. - 


Name Depth ness Character Chemical SEG 
As fay as_could be determined, 11 water wells in the vieinit 
enters oernanentenarnenermaseetcmees rapes es enseeun on sneas me 





ml. radius) were located tn wiacial drift although some Sr erearea 
a few feet into bedrock. Most fire 100 feet or less In depth. The 
Pennsylvanian rocks are fairly impermeable and the ground water is 
highly mineralized ed below a a depth o of a few i few tundred fect. Dissolved 

—olids in the ground wates: _£500pp pm_at 150 fect, 7,000ppm at 321 
feet, 10,000pnm at 505 Feet. _— 
FP. Mineral Resources (of4) and gas, coal, »rines, etc.) 
Kumerous o11 wells are locuted tn the vicinity of the well. O11 
and gas producing zones are within Wimiles of the well. ‘The depth 
ranges from 400 feet in the Wertfledd Last Pool to 2700 fect in the 
Martinsburg pool, 4 pas-producing “Zone ts situated about 1.5 miles 
east of the well at a depth Siena eect Sone stunt ipraphic 
zones are Pennsylvanian gnadston., Trenton limestone, Carper sande 


omaed sper aeeiion 


stone, and bevontan Limestone. Many OF Sie dry wells are later used 

















oem cameo cae. Sot Te 











eee. «cum we: 





eT SS: eve on QemeeS LEELA TT TC a SaaS 


Vv. Well design and construction 
A. Casing, Tubing, end Cement 


Hole Castine or Tubing. Denth Tyne & Amownt 
wize  Wetont & grade oe LEO Set of Cement 





Surface le a/'" 28 AMM 8 5/E"Op 117" to surface 


Intermed. / 3/8" ea ae 2390' to surface 
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Other 4 1/2" op aluminum cas sing fron 1530 to 1756 
Describe bottom hole ccmpletion method: open hole 
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VI. 


Vil. 


4, 
Well design and construction, continued 


B. Packers, Centealtsors, weld nead equapment, ote: 
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Description of surface CQsi pment 
A. Holding tanks & Choe tines — See Stones 
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A. Coring 
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5. 
VII. == Cores, canpler, « lozs, ecentiaued 


C. Other logs rus 


X fesistivity «tidsct ton Gamma ray-neutron 
se _.__Tenperature 
Caliper Cenent bond 


VIII. Waste Characteristics 


A. Industrial Process from whick waste is desived 
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SEE SESE SERS RES ES A LT a aT aE ES 
B. Physical & chemical Oezeription The waste is a spent 


uypochiorite proeese Moucr with the following aporoxinate 


ehemie:i analysis: eredius chloride 146 ,000pon, sodium 
Soclue Wy pcehierite €9,COCnra. ° Te 
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C. Volume _ abevt 50,090 gai dors “de 
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IX. Proiniection xaste treatment Setting of @issolved solid 
BVEtre at 
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6. 
K. Well operation 4 everating histery 
A. Tests 


Deseription of 
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C. Injection rates and pressures 
i. fate 
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‘oraneion pressure  S7hpsi 
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7. 
Well operation & operating bistory 
D. Deseription of operating programs: injection ts 


Generally continuous _ 
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E. Operating problems: Equipment was lost in the bottom 34 
feet_of the hole during construction and was never recovered. 
The well periodically plugs with carbonate precipitate, and ’ 
is acidiszed to restore permeability. _ 
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Regulatory aspects. 


A, Construction requirements Sve permit documents 
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B. Monitoring requirements. 
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C. Restrictions on operating procedure 
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&. 
Economics 
A. Total and unit costs of econntructten 
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WELL PILE NUMBER No. _ 1966-14-32 11-2 
«STATE 


I. 


II. 


ITI. 


Operating Company &£ General Well Location 


Cabot Corporation ao. 


P, 0. Box 188 : 3 

SS EA es SS 

Tuscola, Tllinois a 
out 3 miles west of Tuscola Zilinois. pees 


Well location (lega} description) 
Location: 1745" North and 800" of the SE corner, SE 1/4, 


SW1/4, SE 1/4, T16N, R8E, 3rd principal meridian, Douglas 


County. ; : eee 


History, system planning, construction & operation. 

Application for a drillinm permlt was filed with Division 

wu Of1 and Sas Novenber 3, 165. Permit No. 231 was issued 
March 10, 2966. Application for a permit to construct a waste 
Epeatment ork was Pies with the Sanitary Water Board | 
December 1, 1965. A Permit No. 1 66-EA-32 was issued January 20, 
1966, to construct and o; rate tne injection system. The permit 
specified that a final construction report would be submitted, 


and that any shuances from the original plan would be re orted. 
A_letter dated April 31, 2966, from Cabot Corp. to the Illinois 
canitary Water Coad resorted that the well had been drilled 
to the St. Peter anndstone, which was found to be unsuitable 
for dispusal and stating Cabot Corporation's plan to deepen 


the hole ond exesine the Trempealeau Dolomite at Ss LOOEGU es 


the Gaiesville Sandstone at 5,600 ©. and the Mt. Simon Sand- 
Stone at 6,400 fr. | 
A letter dated fort) 26, 1966, from the Cabot Corp. to the 


Sanitary Water Board reported the results of drilling the hole 
. - Oe eS ea rene aveisaasetetuamseecesce 
05.318 ft. and Completing it for disposal into the (Over) 
Geology & Seohydrology 
A. Regional geologic Setting: The well is located in the 
Iilinots synelinal basin on the west flank of the LaSalle 


anticiinal belt, The regional dip is about 40 feet per mile 


SOwrere| Lhe. south. ‘the Tuscola anticline crests a few miles _ 
Cass of the well, : 




















Trempealeau and Franconia Formations from 4,898' to 5318 ft. 

The well was apparently put into operation during late 1966. 

A letter dated August 16, 1967 from the Sanitary Water Board to Cabot 
Corporation requested a monthly report of system operation inclunding 
the quantity of wastewater injected, any indication of change in the. 
injection pressure, and character or injected wastewater. 

, In May 1960, Cabot Corporation requested permission to inject 
200 = 400 gpm of sodium chloride solution separated from the waste 
efflunet from production of organically treated bentonite into the 
annulus between the injection tubing and the casing of the existing 
injection well. 

Formal application for a Permit to inject the chloride waste- 
water was applied for by Cabot Corporation April 30, 1969. In the 
application, permission was also requested to inject the filtrate 
from the wastes produced by the Staley Starch Company. At the re- 
quest of the Sanitary Water Board, Cabot Corporation supplied fur- 
ther information. 


t 
¢ 


A letter dated September 17, 1970, from Cabot Corporation to 
the Illinois Environmental Protection Agency requested that Cabot 
be allowed to inject an etching waste produced by the R. R. Donnelley 
Company. . 

; Illinois EPA Permit 1971-EB-29 was issued January 11, 1971, 
granting pernission to Cabot Corporation to inject 150 gpm into the 
existing well, including the four wastewaters mentioned. Conditions 
of the permit are the standard eight conditions of all permits and 
the additional conditions that the Agency be notified of any changes 
in operation or in materials injected and any modifications in sur- 
face disposal facilities, or well maintenance program. | 
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IV. Geology & Geohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included--yes_ =; no_X_). 
(Ground elevation 689.56 ) (Total well depth_ 5,318 ) 
Datum for depth measurement Ground Level 


Depth Thick- 


Name Age (top) ness Lithologic Description 


Mississippian 1 330 i 


vevonian 2,466 
a ar a ee ee 
sion Ina THR emcee 


Silurian 2,602 
Maquogketa Sh. Ordovician 3,248 
Trenton Ls. Ordovician 3, 360 
St. Peter ss. Ordovician 4,006 


Cambrian --~ 250-300 


C. Geologic Deseri 
not in use 


Rock Unit 





EE o_o eee ene ee 
Sminence Cambrian 4,809 150-200 
Potosi 


ption of injection units & possible units 


Depth Thick- Character and 
___Name Age top ) ness Areal Distribution 
Finmence Dolomite-Cambrian 4892 -—-. sandy dolomite 
-otosi Dolomite-Cambrian ---- - limestone and dolomite 
en Mes tone and dolomite _ 


“he total injection interval is 426 feet from 4,892 feet to 5,318 feet 


‘n the*two formations, which are widely distributed throughout the north 


eentral states. 
D. Engineering description of injection units 


1. Porosity: 
a caer eeecnr anette pe cernenge 
on Permeability: very high 


i 
3. Original Reservoir Pressure: 2,035 psi @ 4,861 feet 
4, Res 


ervoir Temperature: 


5+ Chemical Character of Formation Water: Estimated to 
: EO 
be greater than 20,000ppm dissolved solids, based on swab 
Samples, _ 
Dee Sh i 
_—— LS 


6. Reservoir Practure Pressure: 
re 
ee 


149 








IV. Geology & Geohydrology, continued 3. 
. E. Geohydrology, fresh water aquifers in vicinity 


* 


Thick- ‘ 
Name ___ Depth ness Character Chemical Quality 


Most water wells in this area are;in the glacial drift and are 


eset! shallow, usually less than 300 feet. 


_The city of Tuscola municipal well No. 5 penetrates the Devonian 
and terminates in the Silurian at a depth of 552 feet. The entire 
SR SE eRe en rren-eceabiaorep-inarene-se-emman-S atop sone er AeA S RED 


column is essentially dolomite, with some limestone and chert in 
the Devonian. The aquifer was not identified by the driller, but 
was probably fissured Silurian Dolomite. — 
F, Mineral Resources (o11 and gas, coal, brines, etc.) 
The Tuscola Anticlinal is an oil producing structure, with pro- . 
duction starting in 1962. The pay zone is the Kimmswick (Trenton). 








Oil shows are present in Pennsylvanian, Devonian, and Silurian Groups. 
Coal is mined near Newman, west of the area. The coal beds are 


in the Pennsylvanian. 








earn area earner nent meme enn nae ene l 





Vv. Well design sant construction 


A. Casing, Tubing, and Cement 


Hole “asing or Tubing: Depth Type & Amount 
oacusagh Se KAS Weight & grade _ cize Set of Cement 
Surface 12 1/4" _24#.seamless steel 8 5/8" 816 to surface 
Intermed. 77/0" 14# 5-55 5 t/a" 600 1050sks Pozmix to 
___Fiberglass ____._.4_ 1/2" _4898 surface 


NP Att te 5 A 
Injection Fiberglass 2 "4867 680 gal. resin 
A patie pn ogee epee oA OO | AN Sa et ERE ere Deveney anna m - ~oemscammentemeuns 


—ecebee ae 


eer gr rg ee RRS GR 

















ae aeenemeeiiaongenmemer nea 
eC a TO EE ACC OP te eet ey 
tate a eer 


Other Fibercast t casing is attached to bottom sofe bet Aa! steel casing. 
Deseritbe bottom hole completion method: open hole 


a En En argent 
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4, 
V. Well design and construction, continued 
B. Packers, Centralizers, well head equipment, etc: 
the annulus is filled with diesel o11, no packer is 
used. . 








Ae A SEALED te eran a 





aaa mares oa nae re" eotnaee © tn revtven- ev socgerraesereranrertsseenrorereeee arenes ee 
a ane ee a 

eeeeieseememe seer 

VI. Description of surface equipment 
A. Holding tanks & flow lines _S5ee attached line diagram for 

wn EEE ne Giagram for 


original design. The present design is included in a report _ 
submitted by Cabot Corp. April 1969. All piping is pve or 


fiberglass. 


lee RLS sonia eee aa ne rrremenreme nearer eer 
B. Filters 














(| rams se yn Pf a DR A 
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eA eee ar ce aera Ow ¢-ctgsnemre-mesteeneeny SS LT SE aeRO PRS 





ET TAN maar or Oe Te TaD tai eens SSUSASSNNLSNERGS EEE 
» ©. Pumps Teflon body Vanton pump with Harell rubber internal 
Pe are ll rubber interna 


parts. i. 








SO RE RR eee  caataeeteemmtaneenenentmeenmente ee ed 

an a ae are a 
D. Other 

aT a re eeererenn nemo 


LAO TED A cae nattnee Ren m0n-9> -tesee eee 
LSAT GREED SSSNnas 
VII. Cores, samples, 4 Logs 








A. Coring 
Co | Cs Recovery 
ft 
rent ere en ee ree 
Ww : 
rrr a real 
" 
OO LS ORE te Oe OES SET meee pub Se Oe A ewe eat enn Renee meee ee 
wt 
cc emer nena ee a 
1] 
Sf meer ———--—_.. ee mt 


B. Drilling Logs 


_xX Drillers Log _X Drilling time-geolograph 
X_ Sample log Other: _ 
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VII. -- Cores, samples, & logs, continued 
C. Other logs run | 
_X_Resistivity- Induction Gamma ray-neutron 
ev SP. __Temperature 


Caliper Cement bond 
Other Fm. density 


VIII. Waste Characteristics 

A. Industrial Process from which waste is derived 
Manufacture of Cab-O-Sil, a finely divided silicon dioxide 
used for various industrial purposes. 


B. Physical & chemical Description Hydrochloric acid (33%) 


with a specifice gravity of 1.16, and a trace of suspended 
silicon dioxide. The HCl was originally sold, but loss of 


the market forced implementation of a disposal program. 











ES TNS 





ear 





C. Volume 35,000 gal. per day as of Dec. 1965 


a eee Eee eee 





SS we TES 





on: 


IX.*. Preinjection waste treatment Portions of the various waste- 
waters are settled and filtered. 











aa enna ee 
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X. Well operation & operating history 
A. Tests 


. Description of 


Type Duration Zones tested test results 


Injectivity 8.5 hours pressure increased 11 
at 280gpm psi in 8.5 hours and 
returned to normal 6 

minutes after shut-in. 


| 


a ae EDP? cunmreereeeanvaranssnsase-a-osaneeennne tetas he 


8B. Treatments or Stimulation 


Zones Description of 
Treated : Treatment Method Treatment and Results 





C. Injection rates and pressures # 
l. Rate 
Date(s) Average 107,900 Maximum___75_ gpm 
gal/month 


a ” ’ 


ATS YY OR NENG TSS ort as Ques 








" ti] 
Oe re TGS § GRO — ee 


4 


weecemas. 





" 
See emeecunmmsenere eupwee bates emer) 


2. Pressure (well head bottom hole 
Date(s) Average Maximum 


't st 1 
oR ete meee aaten eter ene 


Ill 


ee eee ee eee 


a ereeeee. 





~— 


beatae ey 
SS 
ET SEE 
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III 


*Operating reports contain only monthly tonages of acid and 
starch filtrate. No volume or pressure data are included. 
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xI. 


7. 
Well operation & operating history 


D. Description of operating programs: Not known 








E. Operating problems: _ None reported. 


Regulatory aspects. 


eS oe | 


A. Construction reauirements_ System required to be construct- 
* ed as specified in application Cor permit, or specific request. 


made for any changes. 

















B. Nonitoring requirements Measurement of injected volumes, 
injection pressure, and chemistry of injected wastewater. 























Cc. Restrictions on operating rrocedure EPA must be notified 
of any changes in facilities, procedures, or waste chemistry. 
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XII. 


XIII. 


: B. Operating costs 


8, 
Economics 


A. Total and unit costs of construction 

LS LS eS Stren esse sunestnarsstsetanansgtsenresvuneananverennsnvupemmneseuse 
Sta naan eter Se re eslSlvSSu pepe thstaenenunsivtsSbustrunmnas=onassaam=rremenraneesamnereseunneeen 
Saciemeenenntene a eRe SNES ease oneeGnSSSurentunensweninpreamereemnena eens oe vecenearnemmuammeen 


SS ST Se TG Pe SCS 
LS SS ac NSS eteppuistntnattescereneenineeecesenens 


re re renee 
— 
Source(s) of Information and Published References 

Illinois Environmental Protection Agency 


Illinois Geological Survey 
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SELLA rh n-ne eevee enpeusvtamrannenneneees 


name ner eenenn sete vere» <eeatesn=etniperaetnesnsurennesdbastonnransomnn apeemnqrenengareney aseesereeees 
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[hs 6% Surface Casing 124" Wale 





Crue fare Casing Sef al ene! 
J 
Micciccipplon 1330" 


nse 5¥." Cazing 






—— = 


Ss Cement 





a 





ronan aan’ 


Silurian 2607.’ 


Moquobste Shele = 148" 
Wenten 3360’ 


St. Peter Sand 4006' 
Shakopee 4107" 


Seats Fiberglass Cazing 
Rika Fiberglass Tubing 





Cambrian - Eminence 4809’ 






Teempealcay 5002 ; 


Bottom of Caring st 4696’ 
Betton of Tubieg at 48677 
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Disposal W2il 





Trencania 5264’ 





‘Total Depth 5513! 156 
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Permit 


WELL FILE NUMBER No. 1966-ERA-321 I1-3 
~~ STATE % 
I, Operating Company & General Well Location 


II, 


Ifl. 


IV, 


Jones and Laughlin Steel Company 


Hennepin, Iliinois ; —— 
ee a 
SPST one SOLO STL EET ATCC CTT EC TSA a NE ACTIN 
Well location (legal descrintion) 

Locations: 390" north and 190.8' west of the SE corner of the 
Serre aetna ener pss tora amr mention ene ee LE  COMNEN Of UNE 


Swii/4, Sw 1/4, Section 3, T32N, ROW, Putnam County. 
ene eemennnnmmeemnemnneen mn mmemnnmenee 


History; system planning, construction & operation. 
A feasibility report was submitted by Jones. and Laughlin Steel 
rr rhnercrre renee ateenssraretrtane soreness geen area en ee ate gg ae Coy 


company to the Illinois Sanitary Water Board in early 1966. 
"The Genomh wae ne 


ap ee ene wen eanee # 


we nt el al anita deat A MRED ee 
Toston Survey and a permit (No. _1966-EA- 321) to construct 


and use the well was issued June Q, 
etre entrants arvana eeere-errwunstangurc-camamrescne oe tanean ghee 


i ccmmeeatemene nadie inn atten et 


SS REE SS I a TR Sa LE 

Drilling permit No. 683 was iss ued June 1, 1966, by the Illinois 
ean tn crn ee en no 

Department of f Mines and — Minerals. 


AL on wea Ree: 





Sl eae eeeeaen een aia ntti ees te ed 


Drilling of the welll began July 1, 1966 and was completed Aug- 
ust 12, at a total depth of 4 ,868 ft. 
LOL TLCS fet ~~0ss cee oreitenal weno 1 entae wes) meee cre 


In compliance with the spe specifications of the permit, the well 
completion data was submitted by Jones and Laughlin to the 
Sanitary Water Board in August 1967. 

The well was placed in Reoroey December, 1967, and is 
still in operation. 


Geology 2% Geohydrology 


A. Regional geologic setting: The well is located in the 
northern portion of the fllinois synclinal basin west of the 


LaSalle anticlinal belt. The beds in the area dip dently 
¥ 7 


toward to southeast. 














Iv, Geology & Geohydrology, continued 2. 
B. Geologic description of rock units penetrated by we) 
Hock Unit (Geologic Column included -yes x ; no 


). 


(Ground elevation ) (Total wel) dents; & Bue 2 


Datum for Cepth measurement Ground Surface 
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Depth chick. 
ps stop) _pess  Lithologie peseriotien 
eee 
= Se 


C. Geologic Deser!tption of injection untts § veceible wates 


not in use 
Rock Unit Depth  Tngen- Character and 
Name Ace ' 00 ! 
Mt. Simon Carbrian 3,109 1,74 Coorse 4 . 


ia? dat wlth ‘es : 
re ee [ite rbedtes 
, ahale. 
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dD. Engineering deccotntion of bAdee* Log ue tee 
BEtys tine Vapor y se te 45.3 

1. Porostty: Se ed Site i 
»  Permeatd itty: ie f.0 8 


- hail , 
A SARIN lt law iain x 
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3. Orizina; ‘OservOlY Preseupe. er 


We Fa oF cape 
4. Noservoir Tetneraruge: _tnapcen 
eee on=: - 7 = a - 
3+ Chemical Character of “ormation Vater: ota) Sissel eey 


Solids about 69 000 pipes chlorides abou: Rs) ON pen. 
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6. Reservoir Fracture Prossype: ihe —S— 
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MV. Well cesign and construction, continued 
S. Packers, Centralizer’, veil head eauipment, etc: 
_Gaaing strings wer run vith centr 


run néralizers, guide shoes, B 3 
ov Micat shoes, and Moat collars 
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NS. a NL a een Smaart oe as: 6 eee een ¥ 4 4 
WI. Decent pela of surface esulnment Ey 
he Koldiae tanks & Tilo. Lines 359,900 41. holding tanks ce 
ate vied 1€ fore sanel after Mitration (see attached diagram). = 
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C. Fuews _*. centri oe An Pung {fe uwoed for wastewater injection. 
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Alpoei el ee thaplace see pam, Le coed te maintain a positive 3 
preaaure tr: Sie Aticei so. Leteaen the hubing and the 7" casing. | 
Gf, Other 
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VII. -- Cores, samples, & logs, continued 


C. Other logs run 


_xX_ Resistivity Gamma ray-neutron 
eon Temperature 
—X_Caliper Cement bond 


Other_ Bulk density, microlog, sonie log 
VIII. Waste Characteristics 


A. Industrial Process from which waste is derived 
Steel mill 





ow ee, . 
B. Physical & chemical Description 70,000epd_ of wastewater 


from steel pickling, containing 0.5% HC1, 24% FeCl,, and 


35,000gpd of wastewater containing 1% chromie acid. 




















nee ame a nemanew ae 6 pte on: 





AT STEELE NOLO NOONE A TOS ms wt wep a pete oe o> re AS nth es A ELC SRS 
» C. Volume The volume is variable but estimated to average 
about 100,000gal./day. 





RE SYS NES OE ete et erneeee 





ES ES CA A 
ea ane er mncraainent mar rats cw, ceranaatrasenptanw or guareneeeee w-uo-marneaanrenamteservamsmmnane mee eee 
Preinjection waste treatment Settling and filtration 





Wastewater chemistry during period 6/30/69 = 2/30/69 


CONSTITUENT MININOM CONTENT MAXIMUM CONTENT 
Tron i me/1 1i3 me/1 
Aluminum --- 0.2 nig/l 
Chromate v.92 mg/l 11.0 mg/l 
Hic2 1,560 yt], 4,000 mg/l 
FeClo 68,006 mpe/ 184,005 mg/l 


Temperature about 106°Fr 
Specific gravity about 1,2 
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xX. Well operation & operating history 











A. Tests 

es £ Description of 

Type ss Duration | Zones tested test results 

Injectivity Unknown Mt. Simon PSIG GPM 

=e a ons 300 

RL —_— 200 

wie 100 
a rr 





Saaee TAnnTRERRRIRRTING Nater erp case enema aan tote tte aseerneeepereve-ereeeaerumereamnanpareetrese 
B. Treatments or Stimulation 
Zones Description of 
Treated Treatment _iethod Treatment and Results 


None reported, 











SnnunIRE TIN coniiaitine cctiiecacecerre rea ence ean ot ean Sem eS SSS eS TESSSONES-tp ROD POSSSSRSEISUSS-StnSeniaSS 


C. Injection rates and pressures 





1. Rate 
Date(s) Overall Average 100 gm Maximum ~200 gpm 
" ___April 1969 190 gpm 
j May 1970 "379 gpm SSS 
" it 7 
2. Pressure (well head X__bottem hoe aaa We 
Date(s) Average +150 psi_Maximum 265 psi 
ee ep rd ly 190.5 Sa 265 psi n 
May 1970 " 177 psi_ 7, 
| Beet ee OF ea ae 
w 1] a 
tee) 
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XI, 


Well operation & operating history 
D. Deseription of operating programs: Injection began in 
December, 1967, and is intermittent. 











A neem nent ae: 





Sarracenia mene 


E. Operating problems:_ Pump for annulus pressure was original- 
ly a centrifugal pump, but was replaced with a positive dis- 
a _centriiugal pump, but was replaced with a positive dis- 


eae eee NRE saansduure-on-eensnrmepesaetrr¢eveseeeree ae eetee CA A RI f 


ERR e-etraeeaenatenenmaesemeties em aaibaamaicnmmniieimmm Tar ere ae =o az annete roa Operolla-punantenupnar—egphoryserent“oceweesterpenieeene ewe rempeneerpamremeetemeneet eee 


Fa etecae aaee ieee io eatinRensateraeesNapemaseentnasaiaen simasanewer'eneeerarinnsseaesieaiteeseett eee halen tata eenmmenemeemamnmem ete te nate ren 


A Orta RTT IS ecttn| temestetnotine -eameren insets LL CTC A TTT CACC CTS: 


OPN Ah ekg nent aro oe een eet mean eee Ee Oe TL ECL RAS TE SOS CCT APPS CPT ASS NEe menesesctenesS 
Regulatory aspects. 


A. Construction reauirements Required to be constructed as 


specified in the application for the permit. 
ma me neeneosesstnnetnenertarer aaa teeter atti tee een 





“ nad eer—weraienee nse nee # reas *6: eet wot @ meveNAnA HP gee aeryveettineye? ememyanes 
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At nen e ee enemas 


A TUTENNA Senta enteneneaeee at TT CCIE OY RE I PE cS PAGED er ehh nttaer 
B. Monitoring Pequirements Monthly report of injection rate 
and pressure, annulus pressure, waste character, and other 
ean oa eerqenan ot orem teenanant erate tenes eerie tonpualpar ane nepan esenste enn ensenvenasmmeneemene-e ve 
Significant operational information. 
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en eR Ree A OL A ERE OE agape 


C. Restrictions on operating rrocedure None 
a 





aE CNT Str COCOA oe Ste comes cme eereme—n 5 a NE A AA eC tsra-ohrenaveinetnanser, 
AAT veneese etn te saree LL A ETS re eran 
eee een aes met et 60 vee ean nr eatee i ne hn Somme gmneet tha apenvencepapaneememnen, et An cE os arene gae Rare 
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XIII. 


B. Operating costs 


> Illinois Geological Survey _ 


Economics 
A. Total and unit costs of construction 
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Source(s) of Information and Published References’ 
Tilinois Environmental Protection Agency _ 
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JONES & LAUGHLIN STEEL CORPORATION 


Waste Disposal, Well No. 1 


ee 


Final Formation Tops 





System, Group or Formation Ton Bot:tom Thickness 
Pléistocene 0 175 175 
Pennsylvanian System ieee 385 210 
Silurian System 355 930 $545 
Ordovician System ; O30 valet? 1197 
Maquoketa Group 930 11.08 178 
Brainard Formation 930 , 1002 72 
Ft. Atkinson Formation LoQ02 3.040 | 38. 
Scales Formation 1049 1108 68 
Galena Group ‘1108 1474 366 
St. Peter Formation 1474 _ 1592 118 
Prairie DuChien Group SOD 2127 535 
Shakopee Formation 1592 1865 - 273 
New Richmend Formation L865 _ . 1905 40° 
Oheota Pormation ene 2114 ~ 209 
Gunter Formation 2114 2127. 13 
Cambrian System eee 4843 . «  Mp27 6s 
Knox Greup ; 72127 2380 “ meel25 3 ae 
_ Eminence Formation fa PM 2235 108 
Potosi Formation eS 2380 . 145 
Potsdam Group 2280 4843 2463 
Franconia Formation 2380 2535: hee 
fronton Formation at ee 2643 108 
Galesville Formation 2643 2705 62 
Eau Claire Formation 2705 3109 404 
Mt. Simon Formation 3109 4843 1734 
Pro-Cambrian Granite 4843 AB46r we 


EXHIBIT I 





WELL FILE NUMBER Not permitted T1~4 
STATE MR 
I, Operating Company & General Well Location 
Aneriean Potash and Chemical Company 
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OO LE AO RAAT OW © bm NS | Ty MRR SOE 8 Hera <A SaaS GB NA HIPS SENSED DE ASA RED 
West. Chicago 
Se RE Oy 
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eran Ree 
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II., Well location (legal desorintion) 
; Oe cation: SW 1/4, Seca. 9, T39N, ROE, Dupage County. 
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ITI. History; system planning. construction & operation. 
In August, 1966, a report di 


eer peemirana eee! eam ees wera: 





scusaing the feasibility of deep 
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Potash and Chemieal Company 
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Plant, at West Ch LCara, Was sulmitted to the Sanitary Water 
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sar oon the well December 1, and water samples were 
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wWtedned ao maxima of about 3,000 pom dissolved solids. 
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Na Yor wastewater injection. 
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Silge the wert could nol be used for vastewster injection, is was 


~Riusiied Tron the hotiou back vo a vepeh of 2,130 feet in 1960, and 
he easing above 2.130 feet perforated to ullow use of the weil - 
oe RO A. te Oy ae oO, SD ES tNy os eee LS SS RT Ee ATT NE 
IV. ° Geology § Seohydralogy for water supply. 
Ae Regtonal geolosie setting: The well ds leoeate 
Se proeemnet 


illinois, — Hust west oof Chieuge an the Kankakee ar 

een tne ecieie eas an nn nen 

solidatea sediments tn the QVeA range 
Ne ee Sete nena ee ctl aged - 


Oe me Soe owas Ba a en 
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doin northern 
ch. © 6 Cone 


in are fren Varbrdan tea 
Silurian, _ These bets dip gently Y Southeastward and are over- 
_lein by Pleistocene fdactal deposits, 
ences ee eae 
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IV. Geology & Geohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included--~yes Su EYiOMe Xen) 


(Ground elevation 723) +=(Total well depth 4,043 ) 
Datum for depth measurement Ground 





Depth Thick-~- 
Name Age (top) ness Lithologic Description ; 


Pleistocene 0 gravel, sand, and clay 


: Silurian 93 limestone and dolomite 


___ Maquoketa Ordovician 277 shale 


Galena 366 
547 
Ancell 660 | 
Cambrian 1050 a | 
Mt. Simon 1820-4 020 sandstone and shales 


C. Geologic Description of injection units & vossible units 
mot in use 


Rock Unit Depth  Thick- Character and 


___Name Age (top) ness ___Areal Distribution 


Se 2 


Te eomemenenen en renee ence thn Oy here Ocean aaeesreneete re; anapennee 


dD. ngineering description of injection units 


Porosity: _ 


E 

l. 

2. Permeability: 

3. Original Reservoir Pressure: 





aR rr A SSDS SSNS 


SLOSS 


I es ne tert tates. = seve 


4, Reservoir Temverature: 








inate etereresieeemeteee EE 


eee neeemeenrasaenemarean 


NS 
5. Chemical Character of Formation Water: About 100,000 
parts per million dissolved Solids in the basal Mt. Simon. 
ee antl tS AC OP le) ee 


ee ne 
A cn — 


6. Reservoir Fracture Pressure: 


_ os 
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IV. Geology & Geohydrology, continued 3. 
E. Geohydrology; fresh water aquifers in vicinity 


Thick- , 
Name Depth ness Character Chemical Quality 
Fresh water occurs in all units, except lower Mt. Simon. L. 
en eee AEE LS 
alee hc ene er rere eoremaerenteenateneteeeceae nasser eicoenee-uponanaeeerenvana ee epee 
. i > ” 
F, Mineral Resources (011 and gas, coal, »brines, etc.) 
No mineral resources occur in the area. 


a eae REND TRS aenuoae lreaSuEpvtapteruperuen esearremereeneete ree eee 


| 


STS TS AD ear eee 5 ws SRUUIF RI IITUNIND enue 
Vv. 


Well design and construction 
A. Casing, Tubing, and Cement 


Hole casing or Tubing. Depth Type & Amount 
Size Woteht & grade Size Set of Cement 
Surface 
Intermed. 


Py nn a 

Injection 

eee eee ee oan enema aoctnsete-emmeannieeeee ee ee, 2 ne ern neeeeneseee 

Other 

Describe bottom hole completion method: 
ean 
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VI. 


VII. 


D. Other _ 


Well design and construction, continued 
B. Packers, Centralizers, well head equipment, etc:. 











| 








ees 


Description of surface equipment 
A. Holding tanks & flow lines 
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B. Filters b SP 
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C. Pumps S558 8 Se a Se 
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Cores, samples, % Lois Considerable coring was done. 
A. Coring 
From_ ee ea E()) ee eae Recovery 
” 
" —— <a) ieee —aa 
" Sa apes hea eS Saar rr —— 
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OS CL 8 me EE 














B. Drilling Logs 
__Driziers Log Drilisme Cine 
X Sample log wef CHEF: 


De SE MT a- 
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VII. ~-- Cores, samples, & logs, continued 
C. Other logs run A complete log suite was run. 





—__ Resistivity Gamma ray-neutron 

SP. ____remperature 

__ Caliper _._cement bond 
Other 
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VIII. Waste Characteristics 
A. Industrial Process from which waste is derived 
LL aD Se eS ssiliasSU- hes sinclar SSeS 
PS StS a pr fs ssl Ua nastiness 
B. Physical & chemical Description 
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C. Velume 
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IX. Preiniection “unaste treatsent ~ 
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X. Well operation € opersiter Sbs tery 
A. Tests 
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WOEs equreston & eperentae nteters 
DB. Ceeertegion of anerwt tng eregrens : 
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XII. 


XIII. 


Economics 
A. Total and unit costs of construction 
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Source(s) of Information and Published References 
Illinois Environmental Proteetvion Agency 
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Permit 


WELL FILE NUMBER No. oh Ee I1- 


I. 


II. 


IItI. 


IV. 


Operating Company & General Well Location 
U. S. Industrial Chemicals Company 


Division of National Distillers and Chemical Corporation 
P. O. Box 218 , 
Tuscola, Illinois 








enced cee gn Se Pet AO PTOI TOTTI, 
Well location (legal description) 
Location: 430 ft. south and 1135 ft. east of the NW corner 
COT i anata 
of section 31, T16N, R8E, Douglas County. 











History, system planning, construction & operation. 
A_five page report was submitted by U. 8. Industrial Chemicals 


to the Illinois Health Department December 2, 1969, proposing 
subsurface injection for about 120 million gallons of waste- 


ee rete eeepmmeenp Snpe a AE a eee EE A 
water being Peld in potus at their plants. In January, U.S. 


industrial Chemicals suimitted 2 further report for a 
After review of the two repoi'ts by these agencies, t 


Sanitary Water Board agreed a a_letter dated February 9, 1970, 
fo permit the Company to drill @ test wey ces well. 


Drilling of the test well began on April 7, dpe.) 7, 3070, dd the... and the 


total depth of 5,524 feet was reached on May 9. The well 

een ore an nar —e iaet Saige acpi nale ainsi 
was completed ‘and tested, and a well-history report submitted 
to the Sanitary Wator ry hoard May ¢7, 1970, with a letter re- 


questing a permit to use use the well for wastewater injection. 


Permit 1970-fA-517 was t.uued to U. S. Industrial Chemicals 





granting permission, August 4, 1970, to operate the injection 
well_and to inject into the zone between 5,00 and 5,5C7 ft. in 
accordance with all plans and specifications submitted and 
suofect to various additional conditions. The well is present~ 
Geology & Seohydrology tyIn ‘operation. 


A. Regional geologic setting: Well is on the west flank of 
the Tuscola anticline on the LaSalle arch. Beds at the well . 


din southwest. 








Dcemetike enamel 





CE A a A A SECS ES SSCS 


a ee ee ce a NEE 
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IV. Geology & Geohydrology, continued 2. 
B. Geologic description cf rock units penetrated by well 


Rock Unit (Geologic Column included- -yes ; no X_). 
(Ground elevation 693 ) (Total well depth__5,524 ) 


Datum for depth measurement Rotary bushing elev. 708! 


Denth Thick- 


= ee fee (top) __ness Lithologic Description 
See attachment 


ee STOO TY SOTERA AOE OTC ET IE a SSA Te 

















C. Geologic Description of injection units & possible units 
not in use 


Rock Unit Denth Thicw- Character and 
Name _Age (top)  _eness Areal Distribution 


_Eminence-Potosi Cambrian 5,015 to 5,524 very wide spread 
| ae dolomite with | 
permeable zones 5,020-5,030 __ porous and permeable 
4 5 T4k-5 176 zones 


ma a eC Le 








eo ree ee 


D. Engineering des:ertpttion of injection units 
L. 9@Posity:. 25 9 reent (estimated ) 


2. Permeability: _ 


ee es oe eee 





3. Original Peservoir Pressure: Static fresh water level 
wren Seo SEOPD Vee et eek.. 


Was 175 below KB therefore, at_5,500ft. the pressure was 2,309 
4, Reservoir Temperature : : pre: 








re 





rr or cn ee SS RSS, 


5. Chemical Character of Pormation Water: Saline 














Reservoir Fracture Pressure: Unknown-Not Fractured 


1b 


Name 


Blacial drift 
undifferentiated 
Cypress Sandstone 
Paint Creek 
Bethel-Benoist 

Aux Vases Sandstone 
St. Geneieve 
Rosiclaire 

Fredonia Limestone 
St. Louis Limestone 
Salem Limestone 
Warsaw Limestone 
Osage Shale 

Corper Sandstone 
New Albany Shale 


Maquoketa Shale 
Gaqlena Limestone 
Decora Shale 
Glenwood Shale 

St. Peter Sandstone 
Shakopee Dolomite 
New Richmond Shale 
Oneta 

Eminence 

Potosi 


Age 


Quaternary 

Pennsylvanian 
Mississippian 
Mississippian 
Mississippian 
Mississippiai, 
Mississippian 
Mississippian 


Devonian 
Stlurian 
Ordovician 
Crdovician 
Oraovietan 
Ordovician 
Ordovielan 
Ordoviela 
Ordovielan 
Ordovietan 
Caabrian 
Cambrian 
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Depth 
(top) 


surface 
1,246 
1,302 
1,318 
1,384 
1,425 
1,458 
1,472 
1,550 
1,706 
1,786 
1,820 
2,200 
2,314 
2,470 
3,105 
35313 
3,464 
3,826 
3,886 
4 064 
412k 
4,400 
4,984 
39075 


IV. Geology & Geohydrology, continued 3. 
E. feohydrology; fresh water aquifers in vicinity 


Thick - i 
Name Depth ness _—S—=—_—_—sCharacter Chemical Quality 
Glacial drift fresh water extends to a drill stem test at 
Silurian legs than 2,400 f. 2,412-2,510 yielded 
Te eee 


water with dissolved 
A 


solids content of 

a 

St ert gS cin aiccsange ee ee met re i 
14,160 mg/l. 


Se EN ee rae eeaee Seen eta node TT LTT St 6ST Re IEE newneneeastevendnast 


2 =< 3 














aR Coma. SP LT ES Tener ener cnataete eepeae te arta eaemr tater teeter eete nen eee ante eee 
F, Mineral Resources (oi) ana @as, coal, brines, etc.) 


The Tuscola anticlinel Is an ofl producing structure, with pro- 


duction Starting in 1962. ‘The pay zone is the Kimmswick (Trenton). 

OA] Grad ee ee meager ere 
O11 shows are present in Pennsylvanian, Devonian, and Silurian rocks. 
anne yeaa mre HG a sUPLan rocks. 


Coal 1s mined near Newman, west of the area. The coal beds are 
in the Pennsylvanian System. 











“~o omy CT LT ESP AR 
V. Well design and construct ion 


A. Casing, Tubing, and Cement 








Hole “as'ng or Tubing. Depth Type & Amount 

Size Wetsnt & #rade _ size Set of thoy 
Surface 17.1/2" a es eo 219 200sks 3% Cacl 
Intermed. 12 1/4" He uo 9 5/en 


Oe Nes ee ES oR oe Se = 


AO —_ oe 7 2,810 700sks Howco Lite + 
83/4" g-55, 7" 5,015 859 " 100 Class A 
oll 2 SSaecenie rere | ana 
Injection 6 1/2" EUE 7-55 Cots 00 &ebcn 

ear i aaa nTitmmem 


TA “TNR SEA 


/piastie lining 


eee 








Other arnulus filled 














a ene 
w/fresh water aid 2bbls Coretron w/erude oil at 
wa a EE on w/cruge of] at 
Deseribe bottom hole completion method: open hole oe on 
a eee nes rennet ee ee 


ee oe ee 





Sn a ne eee eee 


TT at Ca PES ane teen Pa Cee 





V. Well design and construction, continued 
8. Packers, Centralizers, well head equipment, ete: 
Scntralizers every 90 ft. on 9 5/8" & 7" casing 
———lialiiburton R-4 tubing packer 
—fontinuous pressure recorder on tubing and annulus 
2nd flow meter on_ tubing. 


— 














a OF oo ote ee elon eer tne sam 








VI, Description of surface equipment 


A, dolding tanks & flow lines Waste is transferred from 
iagoon No. 3 through 4 in. diameter plastic pipe. 





roe eremenew eaelireres ye semteneesta seen suAmeeS o esigeanrhamae oo aero 





me es 





LOO LT I TCE en 
Se 5 eaten ee LEE 

? ge ee eee 
B. Filters None ~ a stratner 1s used on the well head. 


A Ae NG oom mee eI eeneertee nme mee 














Om ene es om NO TED mn pees ORE one oe Ae wren eit ne ne sewn, oe ee on Snes NGianenasie 
VII. Cores , 


C3, samples, & Loge 
H A. Coriny 
Yom to 


RE RNR Frere aint einai COVERY 
" 


OF NO CO ORs A en | Nea ne eet ae 
A) 


STEERS Oe MA SER em comes 00 es ee meme 6 on ER nn err cae > Senn eeeTEpee 


COO RD OR oes Oe he Oo Oia SE REe a agus Weare « 


SOP On ee nara Aeon een tee Sie ee 


SE ea ears mei alae om om ES a ae arpa 


EES Sma: 
t 


a a a Tn tenet tee 
ee aErES 


RE IE a ee tsa ar cm cima 
5B. Drlidine: Logs 


ae Driflers Log on siay PHA ie tine 
Sample Log __Other: 
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VII. -- Cores, samples, & logs, continued 
C. Other logs run 


: Resistivity Gamma ray-neutron 
X_SP _.__ Temperature 
Caliper X Cement bond 


____Other_Induction - Laterlog 219' to Tp 
VIII. Waste Characteristics 


A. Industrial Process from which waste is derived 

Manufacture of various petrochemical and agricultural 
chemicals. 

B. 














Physical & chemical Description __Wastewater containing 
asO,, phosphoric acid (3%), sulfuric acid 1 1/2%), fluoride 
(0.7%), carbon, and other salts (company description). The 
waste nas a pH of about 1.0 and a specific gravity of 1.034 - 
at 60°R, . 





Os eee oe me 





i+ Swe eens angen: 





LE TT LED 
LL COST CCE Ne Ee ae ree owe May Cae pres mere LLL LC CCT E NL ONT CELT A ISO EE A SEAS 


CTS CL Ee On RE i ED ete eee Siete ence 


ae Oe One ec tem 





RT OS A NT 


> nae cate 





Soeemncen teed 





OS SO ae = re oe SS RA Se SSS aI SD SSRSSENSSSNTSSTCe 


¢ @. Volume __ 80 acres of ponds contain this waste, which will 


oN AR te a RRO 


not be produced after 1971. (about 139,000,000 gal.) | 


LLL LLL LLL TA TILE ie ct ans “ea emcees (cee ere os ewe 





ECGS A OCLC GAO 


2 CeCe nemenTnT eres 





SS EL CLL ECE ene ELS aT A aS A Cccp ermpemmicsamisiisene 


oe. Preinjection waste treatm nt holding in ponds 


ee a te 





I Te 





LP OA ALT aE a 








Sa emenmemimmmenmemete need 


- aa 7 





. aa a ea aia wet tee prema ene en rennet aise oad, 
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x Well operation & operating history 
A. Tests 


Description of 
___ Type Dyration __ Zones tested test results 





ket Tapechivity == 5 ,015-5,524 Gage Press GPM Infected 
— 120 psi 98 
pire 200 psi 136 
LEE TE te reine pst 200 
aa ae 


00 Cee ere ene LS NI RS EE aS ME ae een CUED on ere eee PARRA AD DA SSSA SPOS 


end after acidizing ; 300 psi 150 
SS TD ETON caemenene enue Seeie Tou ohne weareoue eines OS LE PL LT CL AT ATE SEPTIC: 
500 psi 220 


ee ere eneeeeencemnes. 





SS LS STATES Re ea TOE RSI UNION 





sieeniitieammmms mamen 
Drill stem 2, 412-2 ,510 
pe pci alia ae 


= water salinity>10,000ppm 








B. Treatments or Stimulation 
Zones 


Description of 
——ikeated Treatment itethod 


= Treatment and Results 


32016-5524 22000 mal. 28% Nei - cefore first injectivity test 
an 1) - ay 
Se 7? 


renee nent) Bal, FEA Ol = before second injectivity test 


LL LLLP AD TS OS SOY Oh ne ms > enc oe tCers = Oe Oemt ee mre omens aetna te te tdet e neeee 


ad 7$ & 6 51536-5198 oorforave s 


SY eR nme ee a me eae eet Sy SNES ESS see SSS SSSRSSS> 


recat iia i SMTA YE . 


Oo meme & oy SL LL. LT A STAAL AS ar SEE SD RR SS ASRS 


LN CCR TT CI Ee AS a Oe Utena as a on eerereces er: aves 


$0 wees owe SN EN LSS Le SL aN De NERS ARSESRSRA 


a a em i as II pe est 
C. Injection rates and Pressures 
1. Rate 


Date(s) Sept. 1, £9790 Average485 ,000¢al Maximum 


LON A TE 6 SOO SAN ca ESR 


arch oe 2s ‘sf OS . 3 70, 000gal_ een 
a ee 1z2s0GDwet 8 
"flume 90 97 WG Oe 
: i] it t 
’ OLLI OS OS LET OO 8 OO OS om OS OS ae Ee om Se eee 0 eo 
@. Pressure (well head x bottom hole ) 


Dateis) Sept, 1.1970 Average30-l00psi_ Maximum 6psi 
ee Oe an. —£2psi_ 
lay 19TL "pst "pst 

Sueuet Sled 6" pst pa): 


n et 


(orem ee wees ee 


ee 
Cumulative amount Injected to huguset 32, 1971, 
92,963,000fa1. 
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XI. 


iB. 


— 


Well operation & operating history 
D. Deseription of operating programs: 


dee 











RA EO TORO 





A TONNES CED GREAT EN ORR OF Oe EEE > Eo oR GF NNN: NRE 


OS ES I ATO TO SES ANNIE ERESO SO Sn a RS SA 











TIES EE i SO 











este acer D-ADDICTS E I 


E. Operating problems: Packer unseated Oct. 1970, well was 
shut down during part of October and all of November, December, 
and January and February 1971. Operation was resumed in March 
with @ new packer. A third packer was installed in May 1971. 








oo 








A SNS SSL SRNR aT ID 
EEE Cee 2 On. <enes Seer enemies eee RnR eR ae Sa reas eS EE TF OD NTN GD CNT SE TTS 


ERAS rE (peewee ree mmmeee A C> ER ee Oe ST LT A TT SL 





oe oe eee 





ed 








ATT 








PS ERR ENTS <0 1 eee ee a ee OS LY SN NY CNT SS 


Regulatory aspects. - (See system history) 
A. Construction requirements Well was to be constructed as 
designed and approved. re 














oom eco MRC OE Cntr Oe ee ee EET TIMER ORE RE TES EI LL ETE TEED, 
enone oe ennee me ee. eS) oe RR REED OED AAI a ES EET 
et ome Oy eS Oo ce 7 











Monitoring requirements  Monthiy report of operating pressures 
ard injected volumes, annulus pressure, waste character, and any 


other sipntfieant operational information. 
Rn SR eo ae RSME ict capt co re ater a ICE A ee eR CRT ESR CF OD OO ERED 9 Se eC SME fee 


a oo ee. 





IE HO OF ORE Om oO 





C. Hestricticns on conerating procedure Waste water injected 


mowre Se. 


0:65 psi/foot of depth at the bottom of the hole, 





a nenemedameaned 


CRORE Ee AT te ors 





POEL OR TR ONE FS Rt RRA OL A ES ONE Eo Oe oe re POE A SO a OE CDT CU CANS NS HOTTIES SD: PSE ATO 


AD ee ES ke area Smee me EN MED RPA FOS SRG RAE 0 OF RE NRC SS TS CT OY OS NE ON ht SOE CA SEED SOME. SNE SOM CII 
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pe 


BG ae 


Economics 


A. Total and unit costs of construction 





ey 














LC LOI ACE TTL CR IT #2 Gece oy <A NDSNRNOCAD SOS 


B. Operating costs 








CO OO Oe A NR A eR ce SN tea canes eee. 

















Se eaninmammanaal 


Source(s) of Information ard Published References 
Tiljinois Environemnitai Protection Agency 


ee ee ee 





Jilinois Geniogical Survey 


SR ms me t,o menee emer aes. 
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WELL FILE NUMBER et 


he 


If. 


Ill. 


Iv. 


SATE UMR 


Operating Company % General Well Location 


American Cyanimid Company 
eet mee EEE e+ eneaee « ee A CR SP ep pc Pa a PSS 
Pr. ©. Box) 262 


Sn A CSS ee. e LTT © SP edna OPPs 9S Sr 
Michigan City, Indiana 46349 
ne wits SN ana 405% 


Phone 219-874-6211 
ee ee 
Well locatio. (legal deserintion) 


Location: Sec. 22, T38N, R4W, LaPorte County, Indiana. 
tN, TaPorte County, Indiana. 
es ee ee 


LT Aan ne een epee tunrvennee- 











ealtlituammeimmemiinrasrcanee se 
History, systei planning, construction & operation. 


¥e1]1 1 began Ope: ating in ¢ soostng waste water in Aug. 


1951 and 1s still in ocernation. 
ERNE Ee ee tet Ne i A Sn ean + LR aE STIRS 


SLATES SS ecere wee Se ecewenee as enn cen eo EN AL LT A SS See ptr ere sSrS see Sess tPCT 


OUI © © eo ay ne Oe RRR em own ee OL RL LL LCST I EE SS SSS PANS RED ie ee ere 


SL Oe ONES OA wt Ot eee ee ne eee OS A A A Ae | ETS SN-REESeSaid semspuniseremupyumnuseaetaece 


ar A A Nc mg aoe 


Ce et A CCE MANE RRO eR ete Smesemee 0 cup cee ene 


SR ee era Me ne eee ee Se 0 een SSS 





EL PD REN Sc i Se es etree eeetepe-= oe? ener eee Lt cee tear Stn ewiennthreprstepe—ay-erveeennmne 
Geology :: ceohyvdrolory 
fh. Regional iceolorie setting. The well is located on the 


northern flank of the Kankakee Arch. The regional dip is to 
et cies ge) 


ee I ee OS ate Pn ms 


the northeast. The stratigraphic seetion consists of sand- 


stone, shale, limestone, and dolomite of Cambrian to 


a LL A A 
Devonian are. 


a ee ne a 





et eRe ey he a cnaemenananae tp aeaager weet. 





TS RE eS 


SE eee ee ee Men pe 
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IV. Seology & Geohydrology, continued 2. 
B. Geologic tescrintion -- roe units penetrated by well 
Rock Unit (Meolesie column included ‘yes. s) no_X_). 
(Ground elevation 611 ft.) (Total well depth_650 ft. __) 


fe 


Datum for depth measurement sround Leve) 


Centh Thick. 
Name weohe itor) ness ss Lithologic Deseri tion 














SS SE S-e ee ewe eee Le oe ATE EE ee eee ee omen retreatment ee 


C. Geologic Desertption of infection units & oossible units 
not {in use 


Rock Untt 





Detth Tult Character and 
vane mit. AtOP) nese ____Areal Pistribution 
Devonian & Silurtun 27Oht. 2477. dolerite and limestone 

teeter LTCC ae OS. ent eecieces ceesen + ees TO FET Om as ae. eS POOLS EONS OO tm, a 





BD. Engineering desert rtlon of injection units 


1. Porosity: VUE and id_intergrarular 
a en A 
Permentliite: 


TS ce SI nS RE REPO 


TL LL LN EY RS enn eRNE meee 


nx 
« 
3. Ordginal feservoir Pressure: 





ote emaneal lane en eteeteee 


ota ERR. 











— 7c keeeeradminemeenaee ee 
N. Neservotr 4 Llemorature : 
ea 3 eR SN ee animes ewan atileinianis 
tate call sticteene 





a ep 
>. Chemical Character of “ormation Water:  50mg/1 HS, 


(I lt a 





pate tN Se mba. aaa Sanabetngs 60 exes fee oka eee as mg 


oe ea er a erence na aaa 


Sn a 5 arcs mereioe os eee 





SP a eee etn ee apemeee «eee coe er tt crnen nee eenennatinai inspite ——— 


6. Xeservoir Practure Pressure: 


cE ener a epeeyenepe 5 en tee ao en age a sees, 
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IV. Geology & Geohydrology, continued 3. 
gE. Geohydrology; fresh water aquifers in vicinity 


Thict - 
Name Depth ness character Chemical Quality 


drift Ore. 17Sr%. sand & gravel 
a 


ee 
*. Mineral Resources (o11 and gas, coal, »rines, etc.) 


Peat, marl, and sand are mined in LaPorte County. 
a i ne ee Pk 


Pe Well design and construction 
A. Casing, Tubing, and Cement 


Hole Casing or Tubing. Depth Type & Amount 
Size Weight & grade Size Set of Cement 





Surface iGin. 255ft. 


Intermed. a Qin. 170-257f¢. 





aT ca ae 
Injection “Carlon tubing Cle Fore 
am ee I ane 





LATENT nett te rem ater tase 





ee oe tee oe eee een a 


ee NS eee SRE + ae Seeder eee teen, 


Other 











OO AD 


ees ee as. 








ae _ i nn icc arcalaanaclalantaae 
Describe bottom nole completion method: open hole completion 


lll neaaaaaaneaititiamaiaes aii meemmmaimeamey ee 





a 
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VI. 


VII. 


Well design and constructicn, continued 
B. Packers, Centraliser:, well nead eauipment, ete: 


me 





te aoe Ee a ee 








ee eee et 5 ee ene 


im 














Description of surface equipment 
A. Holding tanks & flow lines 3 settling tanks in series 

















A TN ETE sn 











eee eee a tee SEER w+. eS 








eA AS LD ETC NOL ACSI SANE GE | te nen © ager Gear Seah Sp Se Ae SO 


a eS aL SY: eae SeeeaAn e's Saaaabaas aes SCGSSIOOS SS see A somes case Sac aaa meg aoc ecco i 


B. Pilters 


OS LOLS SSC OE Ae SS Oe Re ET 1D ann cet OR tt eT Se “le AES 


ALLS TS Te A A OL RT ONT NN He SURE age es aesmes-eeee rt ec eres an NN I 


er 20 eerie erento 


C. Fumps 


OA RS SR OL TORE A OS I LO cr + a th A st re rere A 


LS OLLIE OS EO Ne On At NS Ent ene Caray eee bate oe ean PEPSI ete 








ET OR OO ere een © CETERA Cet ASOT 0 HO EINER. Oss eee Nene & sat an SUP 6 ssl atatiltnamterebtnaeomndamntcesges 4 Sunn pRQNENERURSNERONDS 


neo een meee Seema ae 


nN. Other 





OO A OR OTS ACL ERTNERLS BOS ONS COD © Snot SUP arene Tere sD es fri anntbn SS Neie erate ns PRS 
oe ee een ae renner cree ee me ces eo . 


ee Oe RS TN SU ee IY ‘A fin ed cpnemnaincePsaSa 


AT RI eS SAE Ce EG OO Eanes Sp GOR > ee mea ep~ieanemeane.- een sag deinen etiaen ee te te a 2 SS 


A ON AR ae OR SR OR, ee: = mee eae 


es eee ce: 





Cores, samples, 3 Lore 
A. Gerane 
oc, Se ae Re ee, oe Recoverv 
e 
WY 


a re ee ae a eect orto meme ane 


ee ee ne meen ate anne es ee ee omen armen 
Rm mere ten te ase ene. oe Se oi een ca ae cee eee ae aay me comin 
Ae ote ee 5 es cata meee aes 


Ao a ee pee Oe ee 


b. Dreiiiine Lape 


_.._YPillers Log _. Drilling time 
Sample log ____ ther: 





oa cae ane 2 A OR ED CAS ETS © EE 





LP LS SS aS 
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Tid. =< Cores, samples, 4 4058, continued 
C. Other logs run 








__.._ Resistivity __Gamma ray-neutron 

——— _..__ emperature 

— Caliper ____ Cement bond 

__ Other Lae eee SRE 


VIII. Waste Characteristics , 
A. Industrial Process from which waste is derived 
Floor washing: waste and filter Washing waste. 
er washing wi 


eee Fe a 
B. Physical & chemical Description 14 ,000ppm TDS, 6 ,500mg/1 
Na,S0,, 5000mge/1 ammonium sulfate, 120mg/1 acidity, Specific 


_&ravity 1.0, pH 4.6, Temperature GO°F, 











eae + ae ae eee gee oeweereeee cnn ee ty etree pees, s a AR ren geneween encteniree 
a ee 
Se ate a wee a Rn iS rm Se 
a en ee Se Se TaSSOE SSIES es 














oe oes ema ee memes. «: EE ae ens eee “ee. oe SE A ee SNeS-enno-apnaney 
IX, Preinjection waste treatment Sedimentation 
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a 


Ce Well operation 4 One rat lint tbe tory 
A. Tests 
Deseription of 


Type Duration Zones tested test results 
——tee____Duration ___Zones tested test results 
Injection --- open hole 500gpm at 2l1lpst 
ee BPM AG Clpsi_ 


FRE ne TEES-<tennenes SOE oO ee ea ere Reem meee Grn: 














amen: 








gar me cr eT ea ree a NE ey 
B. Treatments or Stimuistion 


Zones Description of 
Treated Treatment Method Treatment and Results 
ee eh eon Sn ree, © A es chem a on a(S 


None 

















a nc se ETT ee SR A rag 
C. Injection rates and oressures 


1. Rute 
Date(s) —.—.._verace 400gpm Maximum 600gpm 


- RE pew aon emcee em oe - See ee oe OS ene 
i} ih Py 

ee ae Om ees ae ee te ene 2 ee eee 

= om — = Ee 8 ee 


PPes tut tl. ee battom 4} ) 


Se a ee ees 


{Xi flu 
——— —— ee EE omen 
sii ean iniem 
= —_ oS Some a - TS See 
nae Se ts aan iis aes aimmmense 
4 
Lal Bots Be ee AM nn a oe 


Ag 


XI. 


7% 
Well operation & operatiny history 
D. Description of operating programs: 








E. Operating problems: Well #1 - The originial casing failed 


in 1954. It was replaced with Carlon plastic pipe. 
a ree EO PLASTIC 








Regulatory aspects. 
A. Construction requirements 





oe * eree: ahee te aes waren es 

















—: 





rn a mr i 
B. Wonitoring requirements __ Monthly operational reports are 


filed with the state board. 
Oe ete ene weet ent ee eS NE A RS Se tee tie ee ee LS IS are ea nt RSRSRenSe 


ee eens ate 





C. Restrictions on operating rro cure 
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XII. Loonomics 


A. Total ana unit costs of construction 523,000.00 


ee Anche eens eee a eee 
a el Ne A ee 
a 


a 


#. Operating costs $500.00 per year for boths well. 
ae ee See ae 


a es ee ee ee 


A EN te erent en ete cane Fe a a eae ese eae eee 





XIII. Source(s) of Iuformation anc Puslisnea Meference. 
LL ate neeinbeaty 


Indiana Stream Pollution Control Roard 


Indiana Geological Survey 
naan eed A 


ene eee. 
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WELL PILE Murtyty.s T%=2 


hem 


TE. 


Ill. 


IV. 


es) \ » am 
Operating Company & Ceneral Well Locat lon 


——Atenican Cvaninid Compuny 
P.O, Box 262 —_ 
Michigan City, Indtana 46360 
Phone 219-874-6211 . 

i erm ee ee ee 

Well locatton (legal deserintion) 

Location: Sec. 22, 138N, R4W, LaPorte County, Indiana - 85ofrt. 
re oa nora ent OLE County, Indiana - 850ft. 
a ee ae a 

a 

History, system Planning, construction & operation. 

The well began operating in 1952 and is still in opera- 


tion. 


ee 














a a a es ree 
Geolory « Seohvdrolory 


fh. Regional peologic setting: The well is located on the 
northern flank of the Kankakee Arch and the regional dip in 
“ite avea a. oe ee egiones Bip tf 
this area is to the northeast. The ctratigraphic section con~ 
ae FO She 


sigts of Sandstone, shale, limestone, and dolomite of Cambrian 
ant ene, shale, 1! at EE OT Cambrian 


nee 
a a a eR epee 
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to Devenian are, 
Ee 








a) 


Iv. Geology & Gvohyidrology, coniinued 
BN. Geoloric desertetion of rock units penetrated by wel) 
Rock Untt (Geulorte Column tneluded -yes___; no_X_). 
(Ground elevation 612 ft.) (Total well depth_295 ft, _) 
Datum for depth measurement Ground Level 


Nepth Thick- 
——— ee (Sap) ness Lithologic Description 


PD EATS © ean eegneee: 











A TS ER stherneeesmeeugNnnreEee 





0 Re Cte we eenE LOLOL TLS SO SE SANS TNE NSEGUERNS SED 





STD ce eA at = (a aneeueeenes © 














eee ce 








C. Geologic Desecriptton of infection units & vossible units 
not in use 


Rock Untt 





Denth My Lak- Character and 
Name BEE sn (Cops BEGG a Areal Distribution 
--- Pevonian 255ft. Le dolomite and limestone 








a een nt ne ee ome OR te I AE LL NMS re err SN pn apf ESTERS 


ene ee AT ELS LY TER et GANS tsint rears > 


Se OO Ore See eA eerie eteargete One. emmeience © soe 


ee dees ee I Ce Ca RP i et are ys es GhitenteneaSbRsem ane 


D. Engineering deseription of injection units 


1. Porosity: vugular and intergranular 
A OS eo ae ee ms ae ON ee ee ee OC ee eee ee 0 A LR Te TOS tO A SSSA CAinS 
é. Pérmeability: nA, sks 


3. Oripinal Reseryotr Pressure: 





neater eeete ane 
' 
Ne eae Re eae RES eS SASSER 


2 FE cr tae gt ee ek 





+ eat ee peer esses 
4, Reservoir Temperature: 
fe ete 
Le OE we ee 8 me A ca 
ee ~; Seen ene Sete aaa 
Se 


Chemical Charactep af Formation Water: 50mg/1 H S; 
eee? he See 





4,000 mg/l Nac) 


LN to SS ORE Oso ¢ 2- ree eeeer ee, 





+ re es ee, 











6. Reservolr fracture Pressure :_ 


VY, Jeolegy ¢ Geokydralogy, eontinued 3. 
KE. Ceotvdrology, freer verter asutfers in vieinity 


THtes, - 
ane Depts nea. rector Cremieal Quality 
aE: ee >= onnnenee i e AES RE SES ee LV 

















a 
f, saan Resources (011 and iras, coal, brines, ete.) 


Sane Tel 





























—— ES ape ta an a ee a I ge a 


Ve Well destin and construction 
A. Casing, Tubing, and Cement 


hole Casing or Tuwdings Depth Tyne & Amount 
size Nedgit camrads Sige set of Cement 


Surface ; ots ele 











Intermed. 











Injection Carlon tubing 6 as OME one 3 
Co ea emma gm og Pee ey 

















ee 


Describe bottom hole completion method: open hole e@ completion 


a re ee 





ene ee 





et a A ie ae ete mee. 








Vie. 


NS. 


Well design anda conctruction, continued 
B. Packers, Centralisers, well head eauipment, ete: 











Description of surface equipment 
A. Holding tanks & flow lines __3 settling tanks in series _ 


er eee me 











es os arene ees oe teens meneame, 








EC TCS 1 OTOIIA Oe 9 tie ww tg em eerearvtn cen te $e eve ee ere «aoe en ee, 





REN. emer er a eee es inepenciemete Heme ope — enero. 








PT erent = ae tet re ee ete mene wn ee mee SO eR A A AL TE MaDe tt ee ree eae Py 


LS TLS AOL © «eRe ete eee Apne ene ete ance tertwws wane # ameeeeee ts, <eeoee mo <a See A ee er NAL eT AACR ORE ft et A ARSED ES 





aT ORO Le At ORES HOO wes ene eon wn a ow 4 ee ets meme eee mee ee a eater 


Cc. Pumps 





D. Other 





See: 








Cores, samples, % Logs 








A. Coring 


MUON gers ty oi woes UO ener Cay ____Recotaw 
" 
UB 


St Ree: oo mene es me em ene meee 


TO ee mn ae ene ete neem ee Aan On te enn 
. 
cn 
A ne eee tenets Smee tee a ae eee re mere enim . tee mets an pmemenenen seein ee Ne 
wt 
Reena ones ene ie oe eee eee meet oe Oe One me eee ee cence 
OY 
ne re rn ee tees eee we a een a a ee eee ee cer, 


1 ee cremate cen ee oe nee 


lh. Drilling Logs 
._.. BEL hers | beg —_._Prilling time 
_..__ Sample log her: 














195 a ee 


Tr. oe Cores , ies, t tors, at 
C. Other loge run 
Ont etivity __ ana ray-neutron 
oe __.. eeperature 
a_.C@liper __._ Cement tond 
__Other 

VIII. Waste Characteristics 


A. Industrial Process from which waste is derived 


Same as Tne) 
a i Se a 


re 
B. Physical & chemical Deseription Same as In-l 


ne nee 
ee es ree Se, 


SS oe ee ee Re a SO ee eet cette anette ee 

















LS oC RS on an ee ea ae omtoee ee =_ 
—_. Teeeemrnees ae es ee emcee ce oe eres ee LS A At reer, 
Aas renererace on mateeniy ile ye oe : ona) oer — - ee oe ~~ See ee ee eee eeetenetemeeretnen ee ee 
eee eee © a8 venlsent 5) arc gem nance agacns a5 RE ween -cwcemn « 


Sree irene tags gains So ace ee 


C. VYolume 





a a a a Yr PEO ina a a a en EE 


ee ae ect to loner raat asec op Te te tee ee ee a 


: re ee ee ee 
IX. Preinjection waste treatment Sedimentation 


On nm nna -etatetnangahapnpresaomereenas 











136 


G. 
XK. Weld operation & arerst ian hi esery 
A. Testa 
Neseription of 


Type Ouration fone: tested test resuite 
injection — open hole 936epr at 19.0prig 


Se 2s <UDSSESSSSUSESEENS 








LT A ANE cet, etn a st ae i ES > ee SRS 
se .reutments or Stimulatior, 

Zones Description of 
Treated Treatment “«thad Treatment and Results 
a oS a ne oO are ee en nok et 

None 








C. Injection rates ana pressures 
1. Rate 
Date(s) Average 400 gpm maxtmum 600 gpm 











oo fname 
" ne) ae a ae Gia { Se 
oS ee ee oO 

petals Pa tn ee ———__ 

é. Pressure (well head X bottom hole ) 

Date(s) —~—_.______Averase 35 psig Maximum 
It Li " 

, at anaes 1! sa A ae " es 
! ilies Se arses io Fea a i “oT as ers 
ciara at Neg oe —_—_e"‘“— 
nos eR aaN es eae ee 


ins 


XI. 


Fe 
Wel) operation § OHTA itt” Mieteer 


Oo. Oeseriptten of Cmherat tmz i oe ee 


SS SS SSSR see ST e-SESU>cSERENEESEERESNSSERDEEEEENSSEEEMEEREE 





Which aia oii ee 
E. Operating prodvlema;: jie probes vere reported 





Regulatory aspects. 


A. Construction reoulrenents 








OS a hr eee 


LS ES SESE eae ace RASS ce sh sss SNSSNUSSSSSNSSGRSASS-GHSNDscis* 
B. ifonittoring requirement s 














OO nen rR ee cae see 
C. Restrictions on operating Procedure 
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O44. Seamer jee 


he VeKind ai Whe Gente ad eonmaMeteeR Sf pe oe 
LL RSS) Sc ca ERASED ENNRNEREEENSAeeatNEeeee 
ania : — 
eee 


WELL FILE NUMBER IN-3 


ie 


II. 


IQ. 


Iv. 


STATE UMA 


Operating Comoany & General Well Location 
Indiana Farm Bureau Coop. Assn. Ine. 
ee ee OG 
Mt. Vernon, Indiana 
a 
lewis siemens ee ne 
————————————————— 
Well location (legal descrintion) 


Location: Sec. 6, T7S, R13W, Posey Count » Indiana 
eee INdiana 


eet eeepc eet eee 


History, system planning, construction §& operation. 
This well war omieinslly completed as an of tent Ir 
he 6 ee | 


e= ~ ES SS SS RET NEEES 
April, 1950. It was converted to a dispoza) well and beean 
Operating In October, 195%. originally {0 extended into 
ee TS eee ale eSetnnenden tisSinenenanenansnnSSSsinusiien 


the Hardinsburg at 2457 ft. ond was later plugged back to 
LPS SS EE Om -ce AS 


2328 ft. - ; 
> a Sa ernneceeeeees 


a ee SS es: 


Geolory ° Geohvdroloc:y 

he. Revional eweOlocic sett tny 

east flank of the Iblinole Pasin, The regional dip ta to 
the southwest. The stratigraphic section coneista of eante 


Stone, shale, Jimestone and dolomive of Cantrian to 


Pennsy lvantan age. 

ns lbiciioncemencbeneees a ners akinesia 

ee eee 
<00 








IV. Geology & Geohydrolosy, continued 2. 
B. Geologic Jezertrtion of rock units penetrated by wel) 
Roek Untt (Geororte Column tneluded -yea_ oo; nox). 
(Jround vievation ) (Total wed) depth_2427 £2.) 
Datum for depth aearurement 816" Derriex floor 
Dent hi ek- 
Knee ige  ('op) nese  _titholeste Deeerintjeg 


Fennay lvneain 


Kineate Missioelopian lire atone 
Menard Wi selatippian tacateonr 
Liseon Kiaaleatpa ten aa Vines Lane 
ar Springs Wiss tae tpt bee an pated ote 
ee 








A SS LS LL a TL 








6. Oeolonte Se nertrtion of teteetion untts & sosathle untte 
fot tn Ghee 


Mocs Unit free © ty Tek Chapectter ant 


Ter Serines  Mivetnetcpion *c66" 00T. sambatone 





PE AG ESE SR me 








;. oa —_aEEEE Ge ] Boewe = 








ad = me oe 





— at pe oS ao ae 2 





> 


finetnceeriog Seacrirt ion ef tofeetten untts 


1. Porertts awd Nee tige* es) 
2. Pera abt itt. nm Le) LD Garg ice (oes tepted) 


3. Ortetmal Yeservate Preseyre: 


a a 








me s “ma 


a, Soservotr Tomer wre 














= Pree se 


4, Chenieat Lapact 


SAE A SAE lS A A 


r of “erratioen ¥eter: ht} hs 











LLL LLL LL a a ada i A 20aRNRROS —— 


¢. teorrvolr Tracture Freesure: 


SS aS 
SS eS SSS ene eS 


, R01 


IV. Geology 4 Geohydrology, cont inucd 3. 
E. Geohydrologr, fresh water aquifers in vietnity 


Thiek- 


Det ts Ort, oor. Fam) 6 elay ‘ 1500rne ras 


T, Aineral tesources {et} ane rar, eon}, orines, ete.) 


Ciay_ane par) aty recorres near tne well. 
eseimenienmetinl times 


¥. Well desten avd constereetion 
A. Casing, Tuting, ard Cement 


le “aging or Tat mg the e:8 &: Tere &§ Amount 
- 38 " Se —_ 0 . 
Ensvetion “” if *ts. 
nen eee 
A SNE cer i EEE Eee 





beceribe bettan hole cenpletion mines erforsico’d 2 belies gt 
202 £3, to 2808 


St negroes, 
RUS 


¥t. 


vit. 


4, 
Well western and cometruct{oo. continued 
8. Packers, Centraltger), wel} head eoutpment, ete: 
Of snr 
Ea ae Se ss 
ie 


SE aE 











OE CS TS A 


LS SL Sa a ec NSS 
Beserietion of surface eeu pment 


bh, Melding tames 6 flow Itme 





SE ES oe 














®. Filter, 





oree, summler, t Lots 


‘&. Cortag 
From to teenvery 


me ee = Sa ST ae, = 3 a 
. 

SERS -_ © i sss. —=»> Ss a — eee See Ae TC 
~ 

2 een eS = tS SB &s ed 2 AT: 
c] 

RE 2s @ == # 24 == Se = a 
wu 

a eee rd ed 2 SS Po ET 
oe 

ae See © Se aes! Be Se > A AV SRR 





LLLL_LLL LA LS TD A TL aS NS 
B. OFAliteag Lares 


__Driliers Log ___ SLD ttime 





rel 
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VIl. -- Cores, samples, & locs. continued 
C. Other legs rea 


oe ORL BUSY Ry as TSY-Neutron 
—*F ___ Temperature 
—. si iper ~ a SOMONE bone 

we OCKOF 


VIET. Maste Charactertatics 
& Industrial Froeess from weten verse $2 derived 


SS SD SS — Sp sl SSS SSE RESIN eee 


SSNS Zeca sh can 3ssNVENISSEESESERENEE 
&. Prysteal & chemteal fesecrtpt ton #ater, sodiun, hrdroside, 
posiur sulfide, Emds im te sengt hue, treet ite gravity 3.1? 
ee ee 
i ee 
Ee ae -  — EE: A 
A St eS nnpenSSspsmmsnpensi~ssenenenunsnammine 
i RN > RR SN SR 
C. Volume 8,990 col. every § to 8 mecke 

LS een re neers cusses semnassnsuninvssnesnnshenenmanesison 


2 ee SO ee SS E 
Kk. Pretnjeetion waste tpeararcse tt ing 








x. Weil cperation 4 eremattas hi starry 
A. Teste 


. , Deseriptton of 
Cad 


OL SS ce arenes ensnechans-s-unp~abvasessinascidiccpenememnems 





a - 
Cc. Injeet ton Piet Med ef sorer 
1. fate 


eS verace per initiate 
. [SSS = — —s as - ——— 
. SS Se es = ; a 
. SS a ee ~ — F 
: : _———SE ee 
. 


eee ‘ — 3 a 
—— : : 1 
Ae | Rap p — 
ee ce ee ; —_—_—— = 

——— eee 


x. 


T. 
Well operation 8 operating historv 


D. Deseription of cherattng programs: Waste is injected 


rer tely once each Sonth 


ei SS =" a SD SS SSS 





LSP sa neh scenes seanremcnnueseS 
Lt Se sles esepeuseespnacerepmnnstenemmtsmnm 
K. Operating problema: fio problees vere reported, 

LL a SU ues 


OS — ee eee 2 SSAA SS ot 


wee 
LS SS A eS SRNR 
Reonulatory sepests. 


A. Constevetion reiutremont s 




















XII. Loonorics 


A. Total ana unat costs of conétruction $19,000.00 


we. Operating coats $100.0 
anes. > > LLL SS 


eT Eee 


Re  o-e eee ae ane eee: — « il 2S ST a I-amee 


RIB3. Vourwe(s) of &i.formst ian aM cuoliswt heference. 
Indiana Strean Pollatten Congres} Moar 
ena Sts hrenesnsteittinsiesshcencienesnmeesasisieee 
& ee a . 
fred ana Meoiegtent Lurver 


te 





ee, Peo So Mss Ss Sf Ee 2. SS he ee a. 
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WELL FILE NUMBER IN-4 


Z 


Tl. 


Itt. 


iv, 


STATE UMiR 
Operating Company & General Well Location 
FMC Corporation ———| 
P. O. Box 34 
RE lt enema 
Newport, Indiana ee eee 
, 


Phone Ch-§-2251 
Nell location Qegal deserintion) 
Location: Se 1/4, mW Zk, sec, 9, TION, R6OW Vermillion 


County, Indtana,. -Kexport Army Ammunition Plant. 
at an Nexport Army Ammunition Plant. 
LS ee aes soem LL RS -NSSSSSIStEE 
history, syaten pianning, construction 4 operation. 


The OL) war ot lete’ on Pay 22, 1960 and began opera- 
SS ae ES oe 
Lice during the the 2pime_ in 1966, & cathode type protection 
gecteom wan lenheh iad the 3 weld ts prerent ly Inactive, a 
+ Screamin omer see anon, 


s ist been Piuers i, 





ee ee ae a ees 
SS a ee Eee 
Seolsey : 5 Seatriro lary 


&. = ®eetenn) mOsap le sete tre Tree well fe locate on sie 


| Line of the Fiiteets mastn. Te pe al Gip | 


-.a_Atm_eguthes Mike Te strat lerephi¢ section cumelate of 
SAGALLEDS 5200 Limestone, snd dolumite of Campion to 


eesti eieeeeneiaubntiiihecheedoaest 


20h 











IV, Geology & Geohydrology, continued e. 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included. -yes >; no x). 


(Ground elevation __ .) (Total well depth_6]60 ft, _) 
Datum for depth measurement Ground Level 


Depth Tnick- 


Name Age top) ness Lithologic Description 
Cinclimatian Ordovician 18S8o0rt, 329ft. shale 
Trenton Ordovician 2ioort. 161ft. limestone 
Black River Ordovictan 2360rt, 450ft. limestone 
Knox Cambrian 2819ft. 1609f¢. dolomite 
Bau Claire Camb:*{an Whore. Bort. limestone & shale 


Mt. Simon Cambrian 5260re. S00rt. limestone 
ce 


C. Geologic Deser{ption of injection units & nossible units 
not in use 


Fock Unit 


Depth Patek. Character and 
ame hee (top) ness Areal Distridution 


Mt. Simon Carbrian S2é60re. “OOTtL. fractured sandstone 
injection interval 5459 to 61u0 rt. 
rr 


D. Engineering Gesertiption of Injection units 
1. Porosity: 6% 


2. Permenuiifty: 6 to 8 mea 
bree LL aS SSSENSERSSNERENESSceNp 
3. Original “ereryot: Treasure: 
Le SSRN 


a Bees LL SSG RNASE 
&, Keservotr TOPPePraAl ire. 


—— 2p 


o+ Cheetesl Character of Vormation Water: 208,400 ope 
TS, 125,000 pre Ci, $08 re BO, , 116 np (CO,).. 22,400 pps 
Ca, ?, O40 ppr Me. pn - &.% 
i ne eee 
eee - = re. 
6. Sesrrvoir Practure Pro<sure: 


Le SSSA 


a ee 
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IV. Geology & Geohydrology, continued 3. 
E. Seohydrology; fresh water aquifers in vicinity 


Thick - 
Name Devtn ness Character Chemical Quality 


a ny 

















. Mineral Resources (041 and gas, coal, »rines, etc.) 
The area around the disposal well is an area of large coal 
deposits. 





Over 150 million tons of coal has been produced from 

















Saeed —_ > SS Rl SES 
cae eee cetera cue eee 
Vu Well design and construction 


A. Caraing, Tubing, and Cement 


bole Casing or Tubing Depth Tyne & Amount 
Size Welest § epad> Size Set of Cement 








Yin. 4g8rt. 


Surface 15 3/"in, 10 ¥/ 9 
Intermed. 9 in. 23ib/rt..__ 7 in. S5Ort. 


Injection 


ee a ee Es poe LLL 








LE LS ee eee eee ene eee ren mnemeEEnaerenunensmiieniaiisins 








ee eS ee Ee ee ee 


Other 





| RG UIE iat 








LLL LL 


Deserite tottom hole completion method open hole comoletion 710 ft. 




















a_i 


£10 


VI. 


VII. 


Well design and construction, continued 
B. Packers, Centralizers, well head equipment, etc: 


A TE NTS oan 


ee aa er na ea NS i CAG: EPO Snes imsnh tip i, 


SPE Oo 

















Description of surface equipment 


A. Holding tanks & flow lines 13,000 gal. waste rundown 
tank and a surge tank 














B. Filters Leaf filters and cartridge filters 


ee eee = ae, 


SL SST AT AE Et SNS Se a RE RE RE 





a 
C. Pumps 23 stage centrifugal pump 





oe 





ee te ces 


ee en a we 5 





ce mee, 








ORE ne He Oe eS EN cP re 


D. Other a 











Cores, samples, % Logs 
A. Coring Intermittantly 


354 ft. 

From 00 ft. bo 0860. ft. Recovery_- 97.5% 

i] 

. 

" 

iD) 
BK. Drilling Logs 

Drillere Log Drilling time 
X_ Sample log X_ Other: lithologic log _ 


211 ——————————________ 


5. 
VII, -- Cores, samples, & logs, continued 
C. Other logs run 


_X Resistivity Camma ray-neut pon 
X_ Sp ___. eeperature 
X_ Caliper Cement bond 


-X_Other_ Velocity, Lateralog 


VIII. Waste Characteristics 


A. Industrial Process from which waste is derived 
Chemical waste 


Snare a 
B. Physical & chemical Description £2,000 =¢/) Ca, 9,000 
mg/l Fe, 3,000 m/l Me, 125,000 ope Cl, _i0 im solide (after 


filtration), Specific sravity 1.09, 
Saree ON) opecil le 2 























eet Ee 
IX, Preinjection waste treatment abl control, Ses imentat Lew, seed 
filtration 





SE TLS A TE OE oS oo em ee LOLA AS TS Ge: met SSS ee oo EE SS Sa a 
= A TE eA LL LT LS LE SN A tS eee 
a a ee ee Mae ES SN ns Sele a stmnates-eameene LLL SLD 2 aN SE 


xs 


| 71) epee tee Peek eee 
/ rete 


eS =-s —-s 





*, 
@ 
eo 


xT. 


Well operation & operating history 
». Deseription of crerat{ng prorrams: 





E. Operating problems: 1) tore hole col imps et (0 1962 and wes 
drilled out at a cor® of $30,005. 2) Waste asd for 


water formed a precipitate. "hin vaa alleviated by Suffer 
— SS a oe 
injection. 


Regulatory arpects. 


A. Conatruetion revulrecente 


Sai aS ee etaessnassnmeststscasuetseesusisssisieesmssaseen 
a ee Ee eee 


ee ee LLL, a SAR 
B. Honitoring requirements 
— a SLE LD Se a ean nee wee: i EE Eee 


NS ET: Se Sake Ce OE cememem< = SL a sco 
C. Restrictions on cherating reocedure 
ieee EE eee 


Oe ny na ans ueenaSSSSRSNDS rasa: 
a ea sa Ata se 
ae eee 


Se cape 


a14 


a ee SS. eee 


ASAI. voure (s) of balOtMatiln atin Solis en Sefereioe. 
— 


a oe tom Cunt roi ete La 
Indl ane See leet en} Sarry ee 


rg Bs 


t. 


ty. 


si. 


ty. 


“he ”—_—— 
operating eae 4 vaparat Vell Loca: tan 





od} Orage Clera: ao 

Leesiion: Ree, 2 NEM, Porter Courts, Inetana. 
St a TEI i id 

neither cata k Auge tat eet ae 

an Seer ee ee = 

Mistory, aystes plannine, COPEL IUCT ION & Operet{en. 


The weil bean ete tn Noremer 1967. The we 3} 
Se oy 
EM oriesnaliy wert rent ti © flere Ee of aulfurte acta aval new tt 
Rt tiie A De A. 
of hpetrveok bert ree geld. Ve wed) te COldy tin ope rye 
OB 9 Seer ee _ as 


aoolecy SO rere le 4 
Ae NOELOHAS DonIGeLe Bett toy Pe iL le so_te_pertneses 
Lia oF tw _ FAN The derety 
Is to 152 the qurthenss, Se Me strat terenie settler 


Larislons, ss Meee dd an te —— 
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Well location (lea) deserintion) 
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Iv. Geology & Geohydrology, continued 2. 
B. Geologic dcescrintion of rock units penetrated by well 
Rock Unit (Geologic Column included- -yes 3 no 2 


(Ground elevation 613 ft.) (Total well depth 3945 ft. ) 
Datum for depth measurement Ground Level 








Depth Thick- 


Name Age top) ness Lithologic Description 


Silurian 250ft. 695ft. shale & limestone 
Trenton Ordovician 945ft. 215ft. limestone 
__Glack River Ordovician 1160ft. 185ft. limestone 
Knox Cambrian 236STt. 300ft. dolomite 
Eau Claire Cambrian WG6ert. gooft. limestone 
Mt. Simon Cambrian P510Tt, 3945ft. sandstone 
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IV. Geology & Geohydrology, continued 3. 
E. Geohydrology; fresh. water aquifers in vicinity 
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F. Mineral Resources (o11 and as, coal, >rines, ete.) 


Clay and marl are mined from Porter County. 
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V. Well design and construction 

A. Casing, Tubing, and Cement 





Hole “asing or Tubing. Decth Tepe & Amount 
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VII. -- Cores, samples, & logs, continued 
C. Other logs run 


- Resistivity xX Gamma ray-neutron 
SP Temperature 
X Caliper Cement bond 





X Other Formation density, velocity 
VIII. Waste Characteristics 


fA. Industrial Process from which waste {is derived 
Waste effluent from a coxe plant 
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B. Physical & chemical Descrintion Aguveous ammontun t 
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IX. Preinjection vacte treatment _ O11] skimming, sludge removal 


. filtration, “emprrature reduction, and addition of Biocide. 
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X. Well operation 6 operating history 
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8. Honitoring requirements. 
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XIII. Cource(s) of Information anv vustisuea beferences s 
Indiana Geological Survey 
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IV. 


~ STATE ~ 


Operating Company & General Well Location 
Midwest Steel Division 









National Steel Corrcration 
Portage, Indiana 16368 
Supt. of Services (1971) Mr. C. Hortman 
Well loeation (legal deserintion) Phone 219-764-3291 


Location: Sec. 25, T37N, R7W, Porter County, Indians 
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History, system planning, construction & operatior,. 


initial operation brean in Pel. 1965. The reeren for 


the well was to alievinute a water sludse robhlen. 


Ag still in operation. _ 
Ali logs are on file with the Indiana Geologien] Su 















Geology & Geehvdrelos:y 

A. Regional eoloste setting: The “eo : 
northeast flank of the Kankakee Arch. The restonal dip ts 
to the northeast. Tne stratigraphic section consists of 


sandstone, limestone, dolomite, and shale of Cambrian to 
Devonian age. 
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IV. Geology & Geohydrology, continued 3. 
E. %eohydrology, fresh water aquifers in vicinity 


Thick- 
Name Depth ness Character Chemical Quality 
Drift cft. 190ft, cand & clay 
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F, Mineral Resources (of1 and gas, coal, brines, etc.) 
Peat and marl are recovered from the county in which the well 


is located. — 


V. Well design and construction 
A. Casing, Tubing, and Cement 





Hole Saning or Tubing. Depth Tyve & Amount 

S129 Weient & erade _ Size Set of Cement 
Surface 20 oS ee ae in: _ 1 8¢ft. Portland 
Intermed .13 3/8ins 10 2/4an. hoor. ~ 
eS ee a) |): 
Tn A ee. a in. S00ft. Resin 
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~ ao 200 to 2759ft. 

Stainiens steel tail pipe at end of Sitercast tubing string 

Cther 15ft. of Monel casing at end of 7 in. string 

Deacribe bottom hole ccmpletion mathod: open hoic completion 
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SAS: SRS U-shape has tteapusememmmmmemmmnsmmmmentesnsnmmm 
LS TERN eS eaAIS-GSEP-RaNPASUERNEGDY <> 
Oraerintion of surface equtemen: 

A. Molding tanks & Clow liner 190,990 FA). 2% 


3,909 gal. curse tank, ond an $C tn. continues etexie 


ee eee ae =a 
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C. Fumps _ 2 booster pumee and 2 (7S ape) intection peers 


CR & © Sew — Me See ee 


2 ee eee © ton Cn 00. MEER. © es om 
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ees: et aes Se GS oe Se ee Senet £;€ are ee el 


Cores, samslec, 6 ives 
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ee 
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A. Oriliing tors 


Drillers Lor Drilling Lteec 
x Sample lor A Mher: Mitheloste log. 
- a om ST = ee TT 
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5. 
WIJ. -- Cores, samples, & ters, continved 
C. Other less rua 


POOF OTs vi ty x Sanna rey-neutron 
29? _2_yorpereture 
a *eiiper MOR bond 
tt er i e ettvi 


VIII. Vaste Charactertietioes 
4. Indvertrtal Procecs from which veete i9 derived 





SE ee ee eee 
%. ares 4 & chemiess Oeceripiien _ 6 to 16% HoRO,, 14 te 
« self tc Geayier 1.2% : 


te 2E5°F, sise somtgice sane Ks,0r9- 
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c. Volume 





SS 





a 
eR EE 


Te 2 pe 
3X. FreinjJection waste tr-qureat Fiptration 
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€. 
x. Well ereracten 3 ereatior {story 
4. Tests 





EB. Tresueents oF Atteuieetnn 





wer 
man Decertiation of 
Treat trestnent = 5 7 eestor —a 
[bas Jshdlention = Seeee Ta 
NS taller peinetton —lninetion fresh waver 


bivesde Bes Yoiyne - 
ee 3.99 
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SN: a eee hetenaelieneesaets 
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Vell cperatisn 4 operating i) tery 
D. Heseription ef cerrating rregrene: 


SR a TS 























Repvilatery aepec!.«. 
A. Construction result resents 
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&. Nomttering reqeicenents 
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C. Peetrictione os oweratinn crecedure 
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332. Lcosoentlce 


jee CERES wives Glest G6Lie of Coie oo ee bo wee :* is ue 
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we OF wf eteny SGn ts re, eoe.o8 o> im, i 
SSE NS enceepunstuenennsesectner 


x————————— 


aocc. Peres (a} of Ludess BSG Sie Sects Te ference. 
ee 


= a OSE Pelicsion Sentrs: Beers 


e.a3 S650 51¢68. Survey 
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WELL FILE wereeye 


33. 


tii. 


iv. 


Operation Company t Seneral Wed} Location 
U._8. Bteel Corp. ~ 
ce eaco Luigi: $2493 
jie S t aa Pott ar 


Weld Soession (leeal Gercrtaticn) 


taaablon: Bes. 22, T)N, BEM, Nney County, Indians 
Se wer sttespnsnes-ets-nasnsnmnnnnsicnennemmamsiaee 


eee GEEEEY Get ute 

Mistery, syaster plameinr, construction & ersrattes,. 
ee eer ting tn 1995 ant te stths in opera. 
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ar Sy *- “een 
ce ee Fh 


Seolory 4eorsIrele-y 


*. erhonal Dice ie abt tea The ee ee 

Ageiines’ [lark of Use Kankgkee Areh, The sectana} 

-A0_the sowtiwen’. . lrstnage tp Inve Lake ¥ << aihen eee 
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t¥. Deelogy & Seohyd¢roices, continued 2. 
B. Geologte deserietion ef rock vatts penetrated ty well 
Foes Unit (Teolerte Column tncleded “you; me). 
(Srouns elevation£295".£" ) (Fetal well i 


Ostum for depth nersurenent Me lip Buening = 


it Thick. 
: ) | 2 


Ordovictan cor 2OCfS. Iineetore 


hess toe anterisise =diDt i60fR.  iimestone 














C. Geologt)e Yesersnttan of ‘=Jecttion umtea & nossible units 


mot In wae 
fen ¢ 
Poeh Unit Der? bh Totetk “raracter and 
- ig L p> iv Le RR 4 : i d 
bale comerien Piet. 3 ®. samietone 


Oo. Esgingenter gesertetsan af tatection unite 


t = ‘ tent os melas 9 
1. Porostis: 18,3 ergracinar 
- Permenutifteuy: ave es 


< P 
a > LS NSN TREES in 
3. OPLgS nel Besnryat = tmnge we 
LE AE a SRE NEARS 
&. Meservotr Tersseasun 
LLL LLG SS AS ee A RS Se ce an een 
S. Chertea. Character of Yormat fon Vater: 49,0909 me/} 
4 + 
— Has 7 1009 me/)_ eens eee 
ee eee 
€. Meservols 2ractyss Pressure: 
LS ns eneeasesinaeSteseeee 
a 
? 
aS 








IV. Geelogy 4 Geohy@relory, continued 3. 
£. Geehréroles:, fresh vater equifers in vieinity 


Thies. 
‘inne Eepth hese ter Cre 
rif: ° ors. fawt § reavel 


SS 
Y. ineral Resources (oll en¢ pac, coal, Srines, ete.) 


Peas fs recovered froe Pite in Ue eonesql area of the Gir- 


poral wedi. 
LL SED | SS Sanne snesnaSapSshsphssehrusnensnasniis 





¥. Bell dester an: Sone wuct ton 


&. Casing, Turing, and Cement 





meee ‘ating, or Tubing Depth Type & Amount 
Sif right § erage: ond 132 set of Cement 
face 29 in. Be89 1h in, i82te. 375 sacks 
intorped. 13 3/41n. cae 19 3/8'n. _823f%. 550 sacks 
2 S/tin. 2-55 iim. 2452. 650 secke * 
Injection _ Hitererst = ¢ 1/21n. hO sacks of 
nthe a resin 
ther 


SAE ABH hs ct can > = 
vescribe tottom role completion motyod: Open hole completion 


a Se eA 
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Well Sesign and construction, continued 
5. Packers, Centraltser. we}! read equipment, ete: 


as LLL 
LS [eS SSESSNSRPUSNINSEDSD-<UEEDSSSGSGSTSISSESSNSEESEP emsicensmmmmmneennenses 
a - 





Description of surfaer aqsi pment 


A. Woiding tanks & flow lines a 


SS SSS A SE 


a ee ee 


ewan swme sae 





LLL ASD eS S  RRO, 
Sbewear a= aeee os anes a: SS reo SEE 
SS SS eect: AS -ES- Seen SS LS SAL ASAE _- ny rea 


a LLL eT 
C. Punmos 


fh. Piitere 


SRE 2 Orne +8 oc a EE SAAS SS Sh A a A TE 


a eS a a ae a SAGES SLAC > oS ne ag PCRS 


LLLP SESE sab ncn LOLS SN SS Se SERED 





Cores, sauplec, | Logs, 





hk. Cortne 
From_ . 2 Recovery 
1] 
EE oon. ten =nea ae ED. 2: arene seer oe 
n" 
& CREED a.e-a=e=s © 2 aes ome ee OSRe OP. Slew Set Se eee Oe ae ee) 
a 
— SRE ME oes o ae en om os ——< eo == =e oe oe TS ae 
1 
enone ee © 0; eee ewe —— ° on ae eee TT 
SSS wee = _— ee! eee -o SLES SS ame aaa a 








rn oon es arte ieee ees 
b. Orsllinie | ogs 


x» Plilers Log Drilling time 


X Sample lor X Other: Lithologic log. 


erence 


VII. -- Cores, samples, & lors, continued 
C. Other logs run 


X Resistivity X_Garma ray-neutron 
xX SP X Temperature 
X_ Caliper X Cement tond 


_%_Other_ Veloc:t 
VIII. Waste Characterictica 
A. Industrial Process from which waste is derived 


Spent pickle liquor 
i reacties icine 


B. Physical & chemical Description 
Sulfurte acid 8-37¢ 
Ferroun sulfate 1°.26% 


Se oes -enssSSSSSSSDSSSGNSRINSNESEED 


Chromic actd 2<4¢ 
a ae aries dsicsseeeiinnieeencmeee 
Hydrochloric acta 12 


FeCl. 15-207 
Specific ger La x 1-06-1.13 


a 
C. Yolume 6,540,900 val. oer month 


ae a a a pS yt 
LS Ge ae tre tissues 


Se eee. 


= [GG 
IX. Preinjection wicte trerstment filtration & skimming 


eee 


xX. Well operation & operating history 
A. Tests 


Description of 
Type Duration Zones tested test results 


ted Ce ES ee 


None <a 2, 





B. Treatments or Stimulation 








Zones Deseription of 
Treated Treatment ijethod Treatment and Results 
open hole Acidization 2,000 gal. - Dowell 
Ee 
open hole Buffer injection 600,000 gal. of 


_chlorinated water 


TLL 








A AS LL SS nn 


re LS 





ra ow en EC 


TS TS > re se ee a 


C. Injection rates and pressures 

















1. Rate 
Date(s) ___ Average _210 gpm_Maximum__240_ gpm 

es " 

te — tt " 

“4 ns ae "i ~ " 

" ee cae a is Kk "W eee Ee 
2. Pressure (well head X bottom hole ) 
Date(s) Averare 200 psi Maximum 


n " 
——— 

in i] " 

ie ny 


ye oT 





Hit 
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XI. 


Well operation & operating history 
D. Deseription of operating programs: 


Regulatory aspects. 
A. Construction reauirenments 


ee eee 


Eee 


TS RS ENE 
C. Restrictione on Omerating rrecedure 


ree | 


WEEE. Senet (ed of Pasesrad nn wn. eid e& te hepa, 
inten Sere Poth ates Ponts tert 
Za = 
PE oie Roemer iT) ener 
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WELL FILE NUMBER IN-10 


I. 


iI, 


IIl. 


IV. 


TAT UMR 


Operating Company % General Well Location 
General Electric Company 
Lexan Lane 
Mt. Vernon, Indiana 47620 
Well location (legal descrintion) 
Location: Sec. 18, T7S, R13W, Posey County, Indiana 


ian heen 
a ee ee 
History; system planning, construction & operation. 


ae. The disposal well was originally an o11 test well. The 


well began disposing of waste in February, 1967 and is still 
ee gan ¢ ann Penne ES SULT 


in operation. 











PED "ors. liseeruenes ee 
Geology % Seohvdrolory 


A. Regional BCOlOgic setting: ‘The well 4s located within the 
Tllinois Basin. lLocaily the well fs situated in the center 
of a graben with normal faults near the well. The strati- 
graphic section consists of sandstone, shale, limestone, 
and dolomite of Cambvrtan throurch Pennsylvanian ave, 





reer ceneseren, 











IV. Geology & Geohydrology, continued 2. 
B. Geologic descriotion of rock units penetrated by well 
Rock Unit (Geologic Column included--yes___; + no___). 
(Ground elevation 391 ft.) (Total well depth 3054 ft. _) 


Datum for depth measurement Ground Level 


Depth Thick- 


Name Age top) ness Lithologic Description 
Kinkaid Mississippian 1790ft. sand, sandstone, shale 
Menard Mississippian 2086ft. = 
Vienna Mississippian 22h8ft. sandy limestone 
Glen Dean Mississippian 2380ft. limestone & shale 
Barlow Mississippian 2606ft. shale 
Cypress Mississippian 2635ft. shale 
Bethel Mississippian 2760ft. sandstone & shale 


gi A te i GS a a Nate ag 
C. Geologic Description of injection units & possible units 
not in use 


Rock Unit 


Devth Thick-- Character and 
Name Age (ton) ness. _ Areal Distribution 
Bethel Mississippian ?740ft. LOft. sandstone 
ES LO A TS SS OAS NG | 














D. Engineering deseription of injection units 


1. Porosity: 160% intergranular 
2. Permeability: 100 ma 


ee eS TA Te ETA IT - 


3. Original Reservotr Fressure:_ 











4, Heservoir Vemperature : 

















5. Chemical Character of Formation Water: 110,000 mg/l 
6250 mg/l SO), 260 mg/l total alkalinity, 1100 mg/l total 


hardness, 6,400 mg/l Ca, 33.5 mg/l Fe, pH 7.6 
ee 


Sn ee 
6. Reservoir Fracture Pressure: __ 














a 
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IV. Geology 4% Geohydrology, continued 3. 
E. feohvdrology, fresh water aquifers in vicinity 


Thier. - 
dame Depth ness Character Cremical Quality 
drift Oft. 200Frt. sand & rravel 
a ee 














F, Wineral Resources (011 and ras, coal, »rines, etc.) 

Over 30 million barrels of ofl have been produced from the 
overlying Waltersburg sand. Coal is also produced from the area 
in large amounts. 
a 
$a eet peel 
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a reece 
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Vv. Well design and construction 
A. Casing, Tubing, and Cement 




















Hole Casing or ‘uoine. Depth Tyne & Amount 
Size Weisht & gerade ST eS 
Surface ie = b/s 
Intermed, 6 3/4in. ae ee 660 sacks 
pas ae Soe, ___18% Salt-Pozmix 


Injection 2 3/40am 


cr rn et ernie 
eee ee earenncnveanrenasenetntentvupssuin neenntene + eo-wepnuae-o eepeneree. 


pg cn ee 
Other _Annulus filled with diesel o11 


Sr owe eee 











t ceeeaeeeeme een 


Describe bottom hole completion method: open hole completion 


A A epee en eae 





new 





rN rennet eres 


em TT eee 


Cae ye 


VI. 


VII. 


a, 
Well design and construction, continued 
B. Packers, Centralizer:, well head equipment, ete: 


Flowmeter, automatic sampler, continuous rate pressure 


corder. 


Packer on 2 3/8in, tubing 
ese ennnesnestetertereneneneeenees 


Deseription of surface equipment 


A. Holding tanks & flow lines a 


a es 


ee eee aoe SS el he SPSS 


a 

ceaunie EE re 
ea Sas demandes nee 
B. Filters 2 cartridge fliters - 20 micron cartridge 


ane Senta ease masceenrememmnsiecaiiaeenen 


a a ee 
C. Pumps 

a ee ee 
a a a 


= a NS 
D. Other 
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Cores, samples, 3 Logs 











A. Coring 

From coe Oe Recovery 
tt 
re iene 
a a 
tt 
" 

B. Drilling Logs 

_xX Drillers Log __Drilling time 

_X Sample log _X Other: lithologic log 


SSS eee 


VII. -= Cores, samples, & logs, continued 
C. Other logs run 


_X_ Pesistivity ___ Gamma ray-neutron 

_x* _SP __Temperature 

—___ Caliper ___ Cement tond 
Other 





VIII. Waste Characteristics 
A. Industrial Process from which waste is derived 
Waste from a phenolic distillation facility and acid 
regeneration system. 
B. Physical & chemical Deseription _ 3% phenol, Specific 


gravity 1.003, phi 10 to 13. 


LS NNN 























rn en te wee ere ne ene a EE a. 








IX. Preinjection waste treatment _ Sedimentation, filtration pH 





ee an tee aetna eet 8 
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Xx. Well operation § cperatine history 


A. Tests 
Description of 
——Type. Dur tion ones teste te results 


DST 3.5 hours open hole — 


re PON MOLE 
ne meee scene 
reece ec 
per 
le 
cine, ers 
rr or cs een 


a ro ee 


Ne 
B. Treatments or Stimulation 


zones Description of 
Treated Treatnent Method Treatment and Results 


Open hole Acidization 4000 gal. 25% HCl 
—— Pen ee ____Acidization 4000 gal. 25% Hel 


a AS Tn SvSSee Secs ona 





i eee 
EET 


a 
C. Injection rates and pressures 


1. Rate 
Date(s) _Average__30_gpm_Maximum__40_gpm 


te 








s 





" 


|| 


i 


" 
2. Pressure (well head X bottom hole 


Date(s) Average 465 psi Maximum 
ft " " 





iil 


Ln iL " 





‘i ft 





e, 
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XI. 


Well operation §& operatine historv 
D. Description of operating programs: 


E. Operating problems: Back pressure build up occurred due 


to iron oxide residue. ‘This was corrected by adding an 
ee eG a 
iron chelating arent. 

a ee ee 


eS pie ae een, 
Regulatory aspects, 


A. Construction recuiroments 
Sn SSnaNSSSSRNRSEEeScsitee 


a eee 
i i 
Sr ln ES 


I ep 
B. Monitoring requirements Monthly reports with the state 


Sees 











soe 





ns, 














abn 


XII. Lconomics 


A. total ana unit costs of construction $50,000.00 





—— nt 





uo. Operating costs $4,090.00 per year 


SN SS 





XIII. Source(s) of Information anu Cuslisuec Peferencco 
Indiana Stream Pollution Control Board 


Indiana Geological Survey 


ne eR re AS A LT LT 


ae a LRT a EN tn NE NED A TS ST AS, 


an te es a te NR ey <a A a a ES a 


TS, PE Sn te EN RT, ES ET ET OE = me eT RAEN SERGE SED OA eS LS 


mobs 


WELL 


II. 


III, 


Iv. 


FILE NUMBER IN-11 
STATE 


Operating Company & General Well Location 
Inland Steel Company 
O W. Monroe Street 
Chicago, Ill. 60603 
Well location (legal descrintion) 


Location: Sec. 14, 137N ROW, Lake County, Indiana. 
mee EE Rae NS vounty, Indiana, 


| — 
SS rr pee 


History, System planning, construction & operation. 
The well was completed and began operation in March, 
8. This well is still in operation. 


Geology 2° Geohydrolory 


A. Regional eeologic Setting: The well is located on the 
southwest flank of the Kankakee Arch and the re fonal dip in 
ae fant 

this area is to the southwest. The stratipra hic section con- 
ae. Sa west. The s 


Sists of Sandstone, shale limestone, and dolomite of Cambrian 
tele Of 8 — a _ amo rian 
to Devonian age. 


Ie 
——— 


“64 


IV. Geology & Geohydrology, continued 2. 
B. Geologic descrintion of rock units penetrated by well 
Rock Unit (Geolovic Column included: -yes___3 no_X__)- 
(Ground elevation 608 ft.) (Total well depth_4348 ft.) 
Datum for depth measurement__ Kelly Bushing 


earn gree a ST 


Depth Thick- 








____ Name Age ss (top)__—seness__Lithologic Description __ 
Cincinnatian Ordovician 680ft. 100ft. shale 
Trenton Ordovician 780ft. 220ft. limestone 
Black River Ordovician 1000ft. 130ft. limestone 
St. Peter Ordovician 1130ft. 34O0ft. sandstone 
Eau Claire Cambrian 147ort. B890ft. limestone 
Mt. Simon Cambrian 2360ft. 1980ft. sandstone 
--- PreCambrian '540fs. granite 


eal 





ee reer ce A 


C. Geologic Deseription of injection units & vossible units 
not in use 


kU 
peek, Unie Devth Thick- Character and 
Name Age (top ) ness Areal Distribution 
Mt. Simon Cambrian 2360ft. 1900ft. sandstone 


injection zone 255) to 2809 ft. 


a a 2 te ee re ree - coer ne 





oe A TR TTD 





D. Engineering deseritption of injection units 
Ls oFOrosivys: lee, 
2. Permeability: 315 ind 


oe an een 





A I 





3. Original Reservotr Fresvare: 








4, Keservoir Temperature: 














5. Chemical Character of Wormation Water: 123,000 ppm 
TDS, 75,900 ppm Cl, 1,300 ppm SO,, 31,500 ppm Na, 12,400 
ppm Ca, pil 5.5, Specific gravity 1.090 











aa TR OE 
epeniree 0 See ete -_ 


OR SS ES Ee ee cm 
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IV. Geology & Geohydrology, continued 3. 
E. Geohydrology; fresh water aquifers in vicinity 


Thick- 


Name Depth ness Character Chemical Quality 
Drift Oft. 160ft. sand & gravel 
i lM EC 


ee 
'F, Mineral Resources (o41 and gas, coal, orines, etc. ) 


Small amounts of eat and marl are recovered commercially in 
epee and marl are recovered commercially in _ 
the area of the disposal well, ; 


V. Well design and censtruction 


A. Casing, Tubing, and Cement 


Hole Casing or Tubing: Depth Tyve & Amount 
Size Weight % grade Size Set of Cement 
Sane aananaNG ee ees 
Surface 20 in. H-40 1€ in. 
LN SSL <n a 


ee 
Intermed. 13 5/8in. J-55 10 3/4in. 24uore, 


Injection 2 7/8in. 2550ft. 
en eee 
Other 


biiedine cance Cn eg gece 
Describe bottom hole completion method; open hole completion 


ee eres eemesienmgacin eee 
eae ee a a 


766 


VI. 


VII. 


Well design and construction, continued 
B. Packers, Centralizers, well head equipment, ete: 
2- 100,000 yal. Storage tanks 
1 _- 20,000 gal. collection tank , -_ 


oe Sameera epeceapeomeemes ae eeEE—EEE——EEEE 


ee eee rr en 


Cr a a 


Description of surface equipment 
A. Holding tanks & flow lines 





SLRS SNS 3 Hence os ee LE 
iJ + tie > yee 
B. Filters 2 percent Pilte 1°s3 = bat 








- f 4 oo _@ a 
C. Pumps é = 159 pe bootle puapn 
2 = 150 swe te testiun 


Ry A: eA | es - JaEemee ft pipe 


SOM CED 1 OS A Be ES SS SS AD SS 








00 SEED oe theese Sea Ae. SST ES ee ee 
Cores, sampler, 4 Logs 


AK. Carine 

oy ee tai satan sine 
7 coe aa ae Ei | i a oes 293 ees a 
. * (tees: Seana sees = nn a ee = = Pom, 2 Be ae 
P — oes ee eu: ees c | = 20-8 ee =_— REESE Oo = 
. Re: £2. oo & 6 Sem a 32a RS ee Tin 2 a 
* a Et BPE Beton | i 2 SoS SS a i Pa, 


Re OFLilios tags 


wae tilere tee ee RASS Ste 


Bar ie tog ee ae 
LD SSRs 


G 
VIT. -- Cores, sanples, 4 logs, cent tanned 
C. Other lege run 


A _ eet eus eter PRP OT POM 
—__ __enperaiere 
—*.caliper aan OE Home 

_t_ Ober 


VIII, Waste Charactortetios 
4. Intusteial fresess from lam weete Le Gortens 
Washo Late Sion: = 


A eet omer 
rrsteat & k eteontat enero ol Se ae 





*. Deberttes Ore ae | 


re 


1 te 
Meso tol seek oy ree See este 
Zee 2 ms = — a z —_ 
— eae == -S = 
2 a - = —=.- =| ’ es 
- ‘ = 


:. Pressure tenkt sot 2“ Soanee nate —— 


ED eens OOO ie wie 


= ee ee =| a a i 
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a ee = as 5 re 
L * 

ec ee ee | es 
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XI. 


7. 
Well operation & operating history 
D. Deseription of operating programs: 








° 





LLL LD a ES EFS e SESSSSSESSD 
Regulatory aspects, 


A. Construction resuirevents 





ees LPL LL RE AS DRS - A SS 
SS Se aS sess SSS SSSRSSRSRSSSSEROSNEE 
a 
B. Honttoring recuirecents 

EE: oe no ee eee os 





C. Restrictions on coerating te to 


ee ES 





nie ceeeteeninrnenenenenee ee NEE 
SS SSS esp rudeness easnsae SSS 
eee ee 
eee eed a SS Ss epee 





xII, Lconomics 


A. Yotal anc. UbLL Corts of Construction 
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WELL FILE NUMBER IN-12 


I. 


II. 


Ill. 


STATE 


Operating Comoany %& General Well Location 
Indiana General Corporation 
405 Elm Street 


Valparaiso, Indiana 

















Well location (legal descrintion) 

Location: Sec. 16, T35N, KSW, Porter County, Indiana 
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History, systems planning, construction & operation. 


The well waz put in operation tn 1970. 

The weil is temporary and nd_wili operate only unt!) 
facilities are instalied to evsnorate the waate fluid and 
acli the bry-Cryctal fvononlum Chlorice. 
































Geclory * Georvtrolory 
A. Negiornl ceoicete setting: The wel) § ie eee’ e" -. the 
northeast flank of the Kang 

is toward the northeast. 
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IV. Geology & Geohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 
Rock Unit (Neologic Column included--yes__— 3 -no_X__). 
(Ground elevation_774 ft.) (Total well depth 4548 ft.) 


Datum for depth measurement Ground Level 


Depth Thick- 


Name Age (top) ness Lithologic Rescription 











Silurian Ci) 

Cincinnatian Ordovician 923 shele 

Trenton Ordovician 1252 limestone 

Black River Ordovictan 1397 limestone 

Knox Cambrian — 1496 dolomite and shale 

Egu Clatre Camtrt an 1698 shate —_ 
Mt. Simon Cambrian 2P15 sandrtone 
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5. Chemteal Cweaeter ef oremation Vater: ith saline 
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6. Neservcir fracture Pressure : 
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IV. Geology %& Geohydrologv, continued 3. 
E. Meohydrology; fresh water aquifers in vicinity 


Thick - 
Name Depth ness Character Chemica ualit 
Drift Oft. 190ft. sand & clay a 
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F. Wineral fesources (011 and gas, coal, >rines, etc.) 


Feat is mined comserctally on angli se i 

















v. Well desten and constrwet ton 
&. Castee, Twhiee, smd Comment 


—______3hie__ Ween ft acait sia 
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Well design and construction, continued 
B. Packers, Centralizer:, well nead equipment, etc: 
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Description of surface equipment 


A. Holding tanks & flow lines aw 099 en), holds 4 
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VII. «- Cores, samples, & logs, continued 
C. Other logs run 


Pealstivity X Gamma ray-neutron 
SP Tomperature 
X Caliper Cement tond 


Other 
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VIII. Waste Cheracteristites 


A. Industrial Process from whieh warete te derived 
ue chlor! de te 4 : fs: 
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Xx. Well operation § operating history 
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Well operation & operating history 
D. Uereription of operat'ng prograne: 
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E. Mwerating proviens:_ So problems were reported. 











il 











Meguiaiory ethers: 
& Canet rver ton ER <a 




















8, Mestuertng e=putreneris, genie repmess ef agerettae te 
Ge eT et 2 a 

















C. MeStr set iant om Ghat eh fed CrME ReEe | 





























2 = BE Bi i eS Ea ee eee ee 


et © 
Be Fe 





8. 
X13. Leonorics 


A. Total ane unit costs of constfuvtion 0 
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Iz. == Cores, Samples, % logs, continued 

GC. Other logs rua 

on OS i@tivity Gamma Yuy-neutron 
Se Temperature 
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VIII. Wasse Characteristics 
A. Ineéustriel Process from wnich waste is de °ived 




















B. Physical & chemical OSs S2iption Acetic acid. SPoiutson 
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cE. Operating problems: 
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Source(s) of Information and Purlisned References 


Iowa Geological Survey 








Quaxer Oats Company 
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WELL PILE NUrMER a=) 


I. 


YY. 


Il. 


IV. 


“er “we 
Operating Company & Oeneral Weil Location 


Vulcan Materials Company 


aaa ame mene > 
(formerly Frontier Chemical Company ) 


@ichita, Kansas <a 








Well location (legal description) 
Location: o00ft. from the south line and 1065ft. from 
the west line of the NW 1/4 of Sec. 8, T29S, RW, 
Sedgwick County, Kansas 


ee OS het ee Ee ee 














History, system planning, construction & operation. 
Injection began in 1952, the wel. is reported by the 
Kansas Health Department to be In use. 
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Geolcgy % Geohydrology 

A. Regional ceologic setting: Wichita, Kansas, is located in 
an uplift area between the Anadarko basin on the south and 
the Salina basin on the north. The north-south trending 


Nemaha uplift lies just east of Wichita. 
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tv. Geolegy & Ceohydrology, continued 2. 
DB. Geologic deseriction of rock units penetrated by wel) 
Rock Unit (Seoloric Colusn tneluded:-yes_ 5 no__)- 
(Oround elevation ) (Total well depth 4090 f, _) 
Datum for depth measurement 


Depth Thick- 


——_—__Name_ ge (top) ness Lithologic Deser:ption 
Wellington Permian 240-322’ sult section of the 


Wellington fm. 
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C. Geologie Description of injection units & vossible units 
not in use 


Rock Unit Depth Thick- Character and 
Name Age top) ness Areal Distribution 
Wellington Permian 240! salt section 
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D. Engineering description of injection units 
abe Fords) by som 
2. Permeability: 











3. Original Reservoir Fressure: 
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4. Reservoir Temperature: 
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5. Chemical Characver of Formation Water: Saturated 
brine 
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6. Reservoir Fracture Pressure: 


SE ——— eee eee 
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IV. Goeolegy & Geotydrology, consinucd 3. 
8. eohvdrelogy, fresh vater aanuifers tn wletaity 


Thies - 
a 
a ee 
_ ees sesssseensesnsnnsNSSeNSEEES 
_<_ LS Se aes sessions 
F. Mineral Resources (oil and gas, coal, >rines, etc.) 


Highly saline natural brines are obtained localiy for chesica} 
SES eee apatetenamames. 
production. 
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Vv. Well design and construction 


A. Casing, Tubing, and Cement 





Hole “Sasing or Tubing. Depth Type & Amount 
Size heitsnt & grade Size Set of Cement 
Et Oe rade | EO Cement 
Surface 8 5/8 240! 138 sacks 
ee ee 
Intermed. ee cemented to 


surface 
Scmisatieacs re eee ce I 
Injection 

il Mane eee ee ee 
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SS Ee, 
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Describe bottom hole Ccmpletion method: 
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Vi. 


VII, 


t, 
Well destan aot emsipoetton, cont lowed 
&. Peesers, Ceatralizer:, we) seaa equipment, ete! 
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Description of surface equtreent 
A. Molding tanks & flow Lines 
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C. Pumps 
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Cores, samples, 4% Loss 


A. Coring. 
ee ee a Recovery 
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rte oe meer nee: ne ees eens een 8m Oe ae ee EEE ee mean 


ae oe correc nee 


es ete ee. 


B. Drilling Logs 
Drillers Log Drilling time 
Sample log Other: 
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VELL. Waste Cheractertsctes 
A. oo Preeess fran hie waste ts sort ved 
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IX. Preinjection waste treatment None 
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%. Wel) epevetton « epercrt ay uo oheey 
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LS SL es se ASRS 


Se SRNR 
8. Treatments or Stimulation 
Zones Description of 


Treated Treatment ‘‘ethod Treatnent and Results 


C. Injection rates and pressures 
1. Rate 








Date(s) ___/verage 200gpn Maximum 350gpm_ 
' te 

Ye emcee pia tt ta ee " 
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li ho ae “i ne tt Serene 
2. Pressure (well head X bottom hole ) 
Date(s) Average Gravity maximum 
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XI. 


Wedd cqerattan & aprretiag a teseny 
C. Dweeertett.s af OPO Elo Fo wgr ERD 
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E. Spereting pretiens:  freesmre emeteed 
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Regulatory aspect.. 
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WELL FILE NUMBER Ka-2 


I. 


If. 


III. 


IV. 


STAT 


Operating Company & General Well Location 
Vulcan Materials Company 
(formerly Frontier Chemica) Company ) 
Wichita, Kansas 


SE ee el cee rs rpc assess ined TIC 
Well location (Legal description) 


e 


Location: Wier tia, hangas, 819 feet from the north line mau 

1200 feet from the west line of SW 1/4 +f Seetion 27, 2, 
ne ce 

RiW, Hecywick County. 
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History, sy3atem planntag, ¢ - truetion & operation. 
Infection pewan ti Mev 1°6f, ‘The ontetnn? 
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well war completed 
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Geolergy 4 Geohverolagy 


A. Regional cesiogtc actting: Vienita, Fang ae. js igeated tr 
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IV. Geology 6 Geohydrology, continues 2. 
B. Geologic veseriotion of rock units penetrated by veri 
Rock Unit (Geolorte Column included -yes_* 3; no___)- 
(Ground elevation ) (Total werd depen %.225 
Datus for depth measurement  F. B. = 13353 
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C. Geoleaic Sesertgtton of tefection unite 6 womathle units 
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D. Engineering deser’ptton of infeetion untte 
i. Foroatte: ea 
2. Permene tise 





3. Ortatnal Yenervote Sreseure:  stante fluid evel 
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Use 38 bighly mineral: sed - 156,009 me/} 
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IV. Geology & Geohydrology, continued 3. 
E. Veohydrelogy, fresh water equifers in vicialty 


Thter - 
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7. Mineral Resources (of) sed gar, coal, reines, ete.) 
03) ana gat are pretaces tm the area, and stews of of} we yD 
grsountered tn samples fre the intervat at 2975 %0 2530 feet 
tigloy the surface. (taneas Oster Ferwnyton). 
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Vv. Weil destgn ant conetruct! on 
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C. Other logs run 
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VIII. Waste Cheractertatics 
Ak. Industrtal Process fron which waste is derived 
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Well oper-tion & Operatirie history 
D. Deseription of Operating prograns: 


E. Operating problens: Tubing rupture has occured on four 
occasions. Thies is due to a phenomenon called "water harmer" 
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Economics 


A. Total and unit costs of construction $30,000 for drili- 


ing and completion. Approximately $40,000 for tubing. 
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B. Operating costs Maintenance - $25 ,000 per year. 





Source(s) of Information and Published References 
Written cozmuntecattons - Kansgaa State Department of Wealth 
ee tec cmeer eee eemenesiseintee eee ne A oe a 


boraidson, 2964 
SO ee ee ERASSERSScRSRSSSSrSeSNNNENENEEEEEES 


O04 


Health Dept. 


WELL FILE NUMBER Permit 4108 Ka-3 
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1. Rate 
Date(s) Average 0 to Mantmum 840 gyn 
e 





2. Pressure (well head bottom hole 


. " $40 
2 ee ore eens oe 1 ee eee 
% “a we 
we SD 2S (SSS PSR a eininntenememen oa 
ba] i ” 
ee. > CS ES ES 
w a o 
NY oleae enon bee el 
Sa 
= ee 





Date(s) ee ae Gravity Mexious 
nm Lod 
y nf « 
« ns ”) a ———— 
a ee a ie * a 
a ——— —— 


J3i0 


Weil operation 6 operating history 
D. Deserineton of operative i 


_——————— St tsssseenscessssatnshseoneseapsurecnsioneeneneseemeccer 
REE eee 


cn 
Regulatory aenect:. 


A. Conetrwetion requirements —— 
Sa eet aaa eteseitesneiniestetee 
rE ee 


ag ee ceeeneee enenieco eset <0 enon ; : -_ . 
8. Monitoring requirements Five sha: iow (100°) sbeerratten 
i 
wells bets deer conetosetes f+ "hee S88 of the wed), 
— SSS echumnasisnestesistesap 
eer _—_————— eset ttnssusinshbecsnsnshtensyenesisiemsnsiesemercs 


€. Restrictions en Crerating FO a scanner 


RY. 


HUE. 











Source(+) of information ard Purl tsied teferences 
Written cemmmtiecation - hangar Ktate Depart nen’ ef Bealth 


and Sat tonal Coape rat t te toTirmer Aszgoetatian 





a a ae aN AE A A RR NGS eS sa “WH SENN 








= 





eee EE Ee 





%. 


333. 


sv. 


“Tr = 
Operetiog Company § General Ur)) Lecetten 





ek) emp | anges Geseriation) 





Mictory, syates: planniag, corecruetion & oneretton. 
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Well operation & operating Sietorr 
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WELL PILE NUMBER Ka-5 


Z. 


qT. 


TIt. 


iv. 


STATE 


UMR 
Operating Company & General Well Location 


Northern Natboned Gas Company Mullinville, Kansas. 


3% miles eas Mullinville, Kansas. 


ne aac cements ee 


Well location (legal descrintion) 


Location: Sé 1/4, Sec. 20, 128 R19W, Kiowa Count Kansas 
cr rl LOWER LOUNT! 


History, system Planning, construction & operation, 
Installed tn 1954 fap injection of a brine sulution from 
a TE, “ 
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tern flanic of the Pratt anticline. The Pratt anticline serves to 


Separeaie the Sedgwick basin on the east from the Hugoton embayment on 


the west, 
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1. Porosity: ’ 
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Location: Mz \/h, Ser. § rz, H7eM, Crant Conuty 
ee ee o-ma~n ‘ 


ie = 
: te 8s = ° e He a 
poosm) Wel ". > oy t } 












ig. sbiustri al eagte. SOS ee « 2 BE 2 |} 
History, system Plannin, cenarruettean & operation. 











Uoti 1 1956, the wastewater whe dinchareed to even rit! ue, 
a oe a annem mer cn ent op ws RN cement s 
, 4 o ° 
ponds. The well was comminte Me 5 LODE, nnd titoet! on 
q - r Sy lin’ Ps Geno aon) | ee oe 
Was began in bv Pia: wonin os “exe a Lae) Fah EE bog Ie Ms : Ww N a los L 


4 * ° Rae 0 - ae he i 
Circulation and Peshing eer vtiline, sleeo erperienced 
considerable formaitt » pJugely socive fieet 18 anntis * 
1 a te4 *% i106 % qY oo 
operation, requir’: we) + _lstalliod filters on 
infection stream retyoge | At lon pluge tne problems. 


Well is stil) in . i ae a: 
STS TS SM er te One es om eine ee Re 


OR ee ee LLL Se <a SA Sm Se ete eneesectsshe®-autpeannetseas 
er ern ens eee enemies caeore 0 cman 0 et EE 


atte cn 


Tah apa mentee menetneeateteesirey EE ee 


Geology & Geohydrology 


A. Regional Geologic setting: Grant County is located in the 
northwest portion of the Anadarko Basin, Consolidated 


rocks range in age from Ordovician to Cretaceous, and 


are overlain by unconsolidated Tertiary age deposits. 
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IV. Geology & Geonydrology, con.) aved 2. 
B. 20gic deseriotion of rock untts penetrated by weld 
Sock Unit (Geolorie Column tneludee-yes; ne_X%_). 
(Ground elevatson 289° ) (Total well depth__J750%2- 
Catus for depth neasurencnt 





Depth Tuler- 
top) $ e 
Tertiary Surface sGort. 





Cretaccous 
Cimarron Salt Seet Wolfeamp. 1699 = «Gott. 
Hugoton Cas Pay ad 2388 Pi2fe. 
Counci}) Grove Lime ¥ 2730 160ft. 
Topeka Lime Virewil 3400 370ft. 


eerie iene il 
Se eS ese 
C. Geologic Deseriprion of injection units & nossible units 


not in use 
Pock Unit Denth Tnhick- Character and 
tilame Age top) ness Areal Distribution 
eee. — ae 


*Lansing 3992 450' Thin stringere separated b 
EEL eae nS nue -Aienetanesn > wna 
Topeka 3400 370" limestone share 
aaa re nn 
2 “erence ee 
Note: The Lansing zone is used as both salt water source and disposal 
i a Oe 1S 


zone in McGannon No. 1 SWD well listed on page 1, but was not 
penetrated In subject well — 


D. Engineering Gesertntion of injection units 
1. Porosity: 12-16% 
2. Permeability: 


an ee 
a 
3. Original Reservoir fressure: est. 840 psi 


4, Reservoir Temperature: 88F, 
ee ey 





5. Chemical Character of Formation Water: Not accurately 
determined--only Topeka water sample obtained believed to be 
contaminated by filtrate during drillin operations, however 
chlorides are at least 25,200ppm and total solids are 44 600 

m by analysis of available water samples. 


354 6. Reservoir Fracture Pressure: 1700psi (breakdown on 
ns ess 





tv. Seolocy & Geohycreiory, coretnuce 3. 
8. Geomreretser, foosm water mesvers tn weinssy 
° Triek- 
° jpigue Penta aeis Ar acter Chemica) Quaitsy 
a ae 


&s° Cpeeic sed = Ke §afte Peace}? - i dae Senne 


2h e-4 


a and itrisrtiog our2ce 
J throyshoug ar ———EEE 


Le 
P. Mineral Resources (ot) and ras, coal, Drines, etc.) 


Sid 29 pase 





nena tare Ee gd 


¢ fre Ut beyer sees an 2 McGannog SUT Vol) iQ. | (nos 
penetrated in subject well). 


Vv. Well design and construction 
A. Casing, Tubing, and Cement 





Hole Casing, or-Pabtag- Depth Type & Amount 


Size Welsht & grade Size Set of Cemert 
—_— eee et ot Cement 









pane 
Other 


Describe bottom hole completion method: Perf. 3514-24", 3536-41', 3893-13! 
5 eae a | 


with 6 SPF. Ned w/750 e411 15% HCL fsee Section X for Sursedquent rexiire and -,- 


perforations). 
: ; rr 
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V. Wetl cesign and constouction, < tinves 
B. Packers, Centralizer:, wi. ead eQquioment, ete: 


Caatzalicer if ws 2° vra" a>’  ywewe 











VI. Description of surface equinmer.t 
~- A. Molding tanks & flow lines 


* Line feo= holding tank to woth. 
a ee 









z -) 3, § ° 


* B. Pilters wie - BS - , ¢ 
ee 


1-6) anthrafiler fllee- ‘81 Sreformed floc cosrased of Alur 


anc soda ath tq iners, 
eee eee eee 






f 





rae wd 





Cc. Pumps 1 - Frank eutey b= se Le = vtech 10 HP mocor. 
{Pree eae : 
ae een 


i ee LLL Se eS sSSSSSSSSSSSSSSSSSSSSNGSSNED 
D. Other Yoo s 


VII. Cores, samples, & Logs 
A. Coring “one 








Prom Saeed to Recovery 
" 

[eee eens 
CE ———___— 
——————_— ee 
enti ee 
B. Drilling Logs 

Drillers Log Pilling time 

—22mple log ____ Other: 


Jo 





5. 


VII. -= Cores, samples, 4 ices, corttinuea 
C. Other logs sun ' 
i. _Pesistivity —__Gamma ray-neutron 
—__SP _.__ Temperature 
— Caliper cement tond 
_—i_Other 





VIII. Waste Charactertatics 
A. Industrial Process from which waate is de-ived 
colling towers serving hent exchanges in hydrecarbdon 
extraction plant. 
B. Physical & chemical Description —_Coolong water contain- 
hexavalent chromium 








SS er SS SSS SSSA 
C. Volume 0-15) tod 

a eS 
a cma 


LLC NS oS een oe 





LLL LO Tc eS 


ete ee ee wee + os. 








SL LL CR eS Seach snes SSSSNSGhSESNSunNpEntfarstuinewta~ase 
IX. Preinjectton waste treatment rilter through two Permutit 
filters ligted al.ave, 
Se rag ele 


LL aT Eee no: San mee os ee ee ee a LD CTT AD © Aad anSAReRsRstaaibitisindis see: 


Nn ns we eer oe peo a ee 


Re cS oN ante te nyo 


Se eee PO: ee Cee oes noe wen 


SC — SCS ASSNRIND ieepeurtoet 


eS STD 


er rear re ventana — ASS eat winner <n 


Jo? 


6. 
X. Well operasion 4 operating histery 
a. Tests 
Description of 


Type Duration Zones tre2eg test results 


v. 1960 Injectivirys 1 hr, 47 min Al} Turohs perfs Waeed Tat 309 gom 17 63 as{~ 





















rates on vaciuun. 


B. Treatments or Stinulation (all prior to November, 1960) 


Description of 
Qreatmernt "ethod Treatment and Results 
Se Ce ANG Nesults 











at hy Cs = 
relicyad 
et 100.9900 Bald, 122,0909/ sand 5 iat ey 3 


sith oan L094} 157 4 
< oRet o &. Se R e eReereeae centers oti 


C. Injection rates and pressures 


1. Rate 

Date(s) 5-5-5 Average Maximum 2.05 BM (2950 1 
ti (orn completion) ' 

. - ae Ne " ae "1 periglacial 
te Se i" a ee tal aera, 
t 2 ee " SS “ 

2. Pressure (well head ae bottom hole A ) 

Date(s) Average Maximum 
" " 1” 
Ve a as tf a LT | waarmee 
ied ae iw a U ~~ 
it} eer peneniiiend u oo t ha oa 

mii an ag a wie ee ——— 
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XI. 


Well operation 4 Operating hteatory 
D. Deseriptrion of operating prevrams;: primariiy involved 
periodic forration Plugeiny ourlng first 2 years! o erat; 

f $ 


ai deser situation Improved by filtering » 





SOL CR ern pe a eee 


SL Ree seer meres ae ee a a 


Regulatory aspect-. 
p 


A. Construction neuurvements “ich protect fresh water zone 
ore Oo cee | . ES 


PES Ot, one ner ener eee 





eee 








- A AS eA CG oA eR ree on me 





B. Monitoring requirements None 


a er eee eee, 








eoebanteenaetarenemanmetnginens-escnsnen, Se ae me eee tere. SS SSA CS SREP STRESS Setnoen jar 
ean a 
RR a a ete ae 





EO ee RE TINS saree ene LT Ce en ra | 


C. Restrictions on operating procedure Limited to ravit 


injection on Kansas State permit No. 6216 covering discharge 
SS ne en nereeateeanren sas enema TT 


of industrial waste into well. 
ea we 1) 


ee 
eae Serge a A a eee 


xTI. 


XIIT. 


8. 
Economics 


A. Total and unit costs of Construction _$39,C0C tnlt4al we} 


alvestment--anproximateiv $12 C00 
a el eae, 


ee 


B. Operating costs depligtble (plant generators supply 


. geile tll of aint etapennensce 
electricity for notor on Cisposal pump when needed) 
ee tor motor on disposal se StL EE Lh chine 


ii 


a er itiaaen ee eee 
ee ee erynee mer cost eenc-nes 5 Sa Sat OE Se eon me naesseoaseesscemmrmeensiais 
Source(s) of Information and Published References 

eee 


Written communicattcn - Yanons Slate Department of Health 
LL eee aris ae, LL | OE ee 


SuDRequent renair costs. 








Amoco Praduetion COmpany 
Lents Re re a EN meer meme on eat ee 
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eh PILE Nye wasee ys Ke-20 


ewer“. —we = 
Gtejea ore Uli 
a wVbsrict wt 


I. Operating Company & General Vedi Location 


Derdy Refinine Co. (a r) 
ea eas SeeieeB OT) Se 


-ofglorade O11 Company oper ater) 


00 ee eee oo 





ere ee Ty 
Chath of Cie ve qomrem. Lis division of Colorado Of) and Gas Cor oration) 
ee 
IZ. Well location (legal deserintion) 
Loestion: 


eae oe ae oe 


Le Gees Cee eee 














SS A A eens Oe ee a 


675 feet from south tine: 8605 feet from east tine, Section 4, lownship 27 South, 
CS ne aw ate ce eee ag SOMNMEIS 27 Sov 


Raune t East; Sedpowiek County, Kansas 
AK ee eee OS me 9 AO OORT ee a oe FSH tee OS ES Ae SE ae aretha ent—eeneSEnGSENEeIapaeceese 


SS a Oe. aN en ee Cee Gane cee 





a lg a mercer ice, 
III, Wistory; system planning, construction & operation. 


Inetalied in 1957 


ee ee 





oe ere ee ee A. OE A AS ere iva OSERTGSMtitiattt siti tie 


Well is Adirectional hole, IVD 3880 feet, Bottom Hole Location, 539.5 





—fust. North & 1955.5 feet ue a A IM cee 
—Stininal compl tion involved ses, 1.) Gowu casing. Tubing to below water, 
level was added in bate bn te rave .2o¥rosion at the air-water interface, 
a a Be 
—loitial use was for di SG eal | eet ee tron refinery o beration, but 
aSince carly 1950 only ofl field prin i Leen injected, as refinery converted 
fof water treatment “pstem that pormitted sewer d 2 | a aan 


Se Senne nee ce te mtr Wee eeree- ae ON Tee eer eae me OD Cee ante EERE ro snare 





FO POT Ne te eee Sh = wm eran steneen ee neem te 6s 8 me Rent. con ewemnenems: LC CC NRT ree Raber 
LO crn PR ewe a we ar cemenidtleteestensntaentne Le th tay ene hvinttemeuannetiemaree—n 


ORR nh cere Neen te me int = ae NS oe te RO pe te ee we ten ome Hho 2 A CL EN Otte ene LENE ceherenety 





IV. Geolory 3 Geol vara Lory 
A. Regional seo CE OUR Stttres await in Sedgwick Basin, on west 
OO snectnaeetanas ee tee EK Basin, on west 


flank of an anticline, 
\ Sa a IE I er 





IV. Geolecy & Geonvdrolury, continucd . ae 
; B. Geologic veseriotion of rock units penetrated by well 
Rock Unit (Ceolozje Column included-.~yes 5 no X__—+), 
(Ground elevation 1310) (otal well depth 3899 TVD ) 


ome 


Datum for depth measurement 1316_KB 











Depth Thick- 
~——Hare ase | (top) ness —sBatholopie Desert tion 











Lansing ee ee. | 1s _-_sh -- a 
Bele ippien., tee, 298) aa, en 
ee a, a ee See! a 
Simpson a tt reco emer IIS 
pc 1 a a 


LO TE ee 00 can rene LN winineseeemepS eyaerenem “te ane PLS et SOOT IE Ot orn cto te ete toe cian ooo CTL (8 et CSS Ee SNES: i shoe SeNIPERSTTE erin pas cen 


This well was directionally drilled, Depths reported are true vertical depths, 
nn Ein meas 1:0 tNeanianssmrenttiren ements onetime Oe ae Crue ‘Vertienl depts. 


aa eee 
C. Geologic Deserdiption of Anjection units 8 vossible units 
not in use 


Rock Unit 








I Oe ee 8 deve: se 





ne Her eerteme Ee on. 





nee. 





Depth Thlek- Character and 


eggeS ve Ae og 2 nes. navn neve nclPGal Distirdpution _ 
Arbuckle 1S ordovician 3415 _ ie _...lanvet porous Polomite 
OE AES a ST SS EL Ate cy cae non Orns ae eeerepeeentens We emecererwt en ee: Nee aces Le LS LL NLA TE eC AATOG Aer 


LL TN a ee ANA sy ae & an eeen 2 are on VMAS Oe CONAENP ORT oe WIR stor wn erence wo LT A LN AEA NENG ap 


LOL ALCL COLE TT | Se ORR Nae fel an «mop 2 LC REY SAE oon oy Seen OBS Getcscete® oe FE LL LL So TS af EERE! <n mene 


SENET Ot eer mnmenn. 





ROS TNE ee at SNC © Hee Cem O0 © 1 wees memes OE Le SOT SE eee Satie RST RRRRRSTENOUDS oe mee 


D.° Engineerin: desertption of injection units 
Ls Peroni vy + Unknown, 


°° Oe ae Reema ee ee nate eo ates 





SO A CS te 





= 
2. = Perment) Neatay as Unknow 
eal OS Oe A LS EASE sm Rese te Seamer naeESias Aen aes ssasiasipmers ee. 


3. Original Peservotp Pressure: Moe na gured -_Kativate 13007 
ete LL LL LS CT Se Se TT 2 teal 


eet owen ne 





ee = OS Se OTR eo an een comm | ome ~~ 006m SLL TERS Stoo ce 
4, Reservoir Temperature: Sot measured 
oe es o OMe Ce eee oe o- LOLS SASS EN ae 


amen 6 oes ee Seen ce Om Oommen, Os ee 





a Om 2 wt qa aes « LL TS CS AS Aa ome 
4. Chermicel sharacter af Formation Wagers 
PS Se EE: Oo 
Salt w. herr 


Sarwan toe 


a os - oe S85 6 SOAS oe 5 OMS Bos ome SO nt ES es Om 
ORE ee ete m0 ame 000 ee mee mame oa ne "AOC DOLCE 6 oe So 2m OO © 0 Oe 1 ounces Ce es AP SS LS SDs a. aN 2 cosh t ao 
ame emee eats 8 bane e es ween Omer eme oe cose ome. empem os 


POOLS OO TD Ae tO oo Os st See mem .6e26 ceases 


(sin Rescevvair Fractures Pre SUP! 


ce ne et fre Lured 





Iv. Geolouy ie Guay are LOOM y Uy et arith wy kes ; ede 


BR. Qeonvarology, fresh water aquifers in Viciatryy 


Hane Denthy ore 
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Oommen: a + A PTC mo me fe eee ee as 
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li a SATIRE aoe 


We dners) Kesousees (of) and fas, coal, »rinen, ete.) 


—beertsslog wernt sid of ap _yit Shel! vilon products {rae Lamsteg, Viele end 
Pe) ys. 


POs Oo CE 2 & ED | Ob Oe ee eee “2 @ wee eee om eves SSS ASSL ST PS PSE Se |e 
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—_——a ne wae oe ees oe = SE = geese. oe EI A A APP aA ae caine 
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Vv. Well deaten sel conn teewet digg 
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BeReTibe bOlter Wole CORE ee tet mht eed; ae ee a 
TOT bole te Shy foneeted ttt cooling, te Brite Chewing Nes 
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Vv. 


Vt. 


&, 
Ved) desing An comet reeled, Geel iam 
B. Paekers, Cemirediqwrs, wot} peed equetgemh, C808 es 
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eo i ee ee 
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Cores, Sto teg, t bea 
a. se 
a =o .. oo cee concen MOCSUOY 
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VET. «© faves. peeeew. 6 i ened 
. C Ore be pe 


oe SO ee — i od 


VEER, Crete Guerertewt pe ges 
A. PeRetrtel Preees free weten oe or | 
parevirighetiteriersatinecns te 
Stedesteede Ym 2th OL te tet r-: Se 


BB gules! © steceient -rorty om . 2. — 
sem peerduegmeryerlipesased ie tee 


pmepedoin Aba ~ Arnie a 


ees ta ek SUR. J04_ tn nates. tas tot te. tonnage same boon 
tellin ee te ee eS 
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‘6. 
X. Well] operation & operating history | 





A. Tests 
Description of 
Type Duration Zones tested test results 
DST One hour Viola 30' oil, 2245' water 
" uw _ ' ' nn 





: E 140' Muddy Sulphur Water. 


Arbuckle 265' Muddy Sulphur Water 


LSTA RS She nS os 1 teeeae wer” 


a 








“= 
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a 
LOL LO OTE AT CE TO POE LOI ELA CNA A nets aN 
. 
| Ee eR mE | LC A CCN TOLD SSSA AAO CDS ED eI EIA eS er alas ONEETaesescee 


SR TERE A Re aS ate,“ Sten caer 








SN 
AT A NS tt te rt a yh anne eemararene 
B. Treatments or Stimulation 
Zones Description of 
Treated Preatnent Method * Treatment and Results 


4205-3759 Pumed down Tain, ose. 1000 pal 15% MUA, followed by 
8000 gal, 15% HCL 











LE ETL CODY ATT NIE ITECI El YY 0 Se AA SP Ee epelyraestee sre tres -enieene wer oo 


at ee ee Se 
——420623750 Cleaned ont scale & caustic ADO fr. 3R60 ft £ back£laued 


weil by swabbing 


TE re OF tan 








Ot EE en ce 








oo eee 


4204-3750 Pumped down 72-jo. ese. 2000 gal. 157% HCL. 




















C. Injection rates and pressures 
1. Rate 
5 Average Maximum 
th (3) an at 3 BPM "Before acid job_ ab: 
i et ee . as a After acid jab abo: 
a eee. Oe Be 


" is i“ 


ee Ae CRO A nt ra 


2. Pressure (wcll head X______ bottom hole 
Date(s) 
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average Gravity Maximum 


0 Seren ate Re ne eran 


cuneate ehermnmennes tee 





7 Meneame 
i cs cemeenenetieteemamieen eo) 
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XI. 


7. 
Well operation & operating history 
D. Deseripticn of one ‘ating programs: 


tiene cent tame teemecenatinhimnienieartiaiaemttemen tenet i aesecinn ananneencg aan nameneneepemeerenmemaend 


era oe 
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baat nnn Da an 
a ee Ae Erne ese PPE Pf CTD 
Ara a te arene ew ee gar Ecietroren-eaenegsiaaey LL LT SC LETTS LOTT ACE AE REIT SUS GIP eter tO P EPCS RIS OOOO 


SE are EE ae eere teeny aaa A LL LL A COTTE STEP ASSEN tan a ene PO 


i. Operating problems vam ‘ 


ig_lof well with reduction in injection cate. Corrected 
a 


li; 
cee 6 rte ner 


by periodic acid jobs and ctean out. Problems less since refinery waste no 
Aemaneteeme = ne AAS | Se 2 CORNET f 5: oe At ata * renee pater taee Siete Srey eto DGinen lh eceendinctantiiinene nine akan EON OR RR OAR ret 


es 





Periodic plugz 





Resulatory aspects, 


A. Construction requicements Protect fresh water aguifers with 
casing, 
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nen ma aoe eet ann opemaneE Boer 
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a ate rR oon ee To yen,: 
B. onltoring requivement s N 
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LEER AE ODO me ot mene Cage eee ne ee eee te + one TO me ee Ate CLL CI LTC CT A St Pe et Cea mrenaensainrtie 


LL OO CLOONO = 8S wn an oe IE Gy One mm A Sete ene O08 eee LO A TTT TT A SSI tee eS Seine 


©. Restricticus on operating precedure None 


eee 
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XII. Economics 


A. Total ane unit costs of construction 
a teteetheettimeentetee oaiee nee ee ey 





Approximate cost of drilling and completing $45,822 

Re Senet emmreens wed TEE sR, ine 
Approximate cost of well equipment 11,919 
$57,741 





&,. Operating costs None 
semermetiaintenemetaaneitt cc 
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MITT. Source(s) of Information ane Pwolisnued References 
ene eetntee tem 


Written communication - Kansas State Department of Health 
sihageeae na eS eee Ras 


ES CAR 8 Mee cag AE Oath cag sm oes 


. : Colorado Oi1 Company 
ee nena rence ett Sennen ne Sr nr one OTD AMF 
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WELL FILE NUMBER 


I, 


II. 


If. 


IV. 


STATE 


Operating Company & General Well Location 
Cities Service O11 Company 


Ka-11 
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Well location (legal description) 
Locatlon: SW 1/4, Sec. 22, 123, R6W, Reno County, Kansas 
tater a 


EL Ore | RET. 


ma a 


a eee 


LL, a TT eR aY ESS LP ces» CN RL AE SS ESS Sr ea SSO PERSSEDSRNE 
History, system Planning, censtruetion & operation, 


ist Well installed in 1958, apparently still used. 
EES EEO ApHAYE 





2 I Ce cE es te aes wees I A Cane, 
LL ETS STA aS, 


i a et ee CF ED 


I i i Sa et cae 
Mi iti 
Geolegy % Geehydrology 


A. Regtonal Keologtle setting: Rene County lies between 


the Anadarko basin on the southwest and the Salina basin 
on the northeast 
ke ee AE li th date 


a neon nia sean aS 





Iv. Geology & Geohydrology, continued e. 
B. Geologic descrintion of rock units penetrated by well 
Rock Unit (Geologic Column included- -yes ; MO wm). 


(Ground elevation ___) (Total well depth ) 
Datum for depth measurement 








Depth Thick - . 
Name Age (top) ness Lithologic Description 


rete eee renee eet arereuteeesearne 





SC en Ee aerate ee cet wr we ee es 
ee ote {rer ae nee eee se 
SE LS CL CT CCS TL CCA EA A TT A EE A A NT “ASRS ORSPA STM SSSes 2 





C. Geologic Description of injection units & vossible units 
not in use 


Rock Unit 


Deoth Thielk-- Character and 
Name hire (top) ness | Areal Distribution 


Arbuckle Ls +4000' 





NNN or ee LC Ae ee AY LL SE LE A AT SA AS er eat Ee RSSES 
EN ES LE NCS © AS Cen NT Se a Herne nner serene ones one rte 
LS LT EC CTE AN AE AEA eM eat tne arene nee: SP a ERE oe TE ER 


ND, Engineering deserintion of Injection units 
1. Porosity: 





2. Permeability: 
ee ee ett entering eee 
3. Original “eservotr Fressure: 
ee 


eS 





a ee ee mee 








4, Yeservotr Ver coratur:: 





ST 














LLL LS OS AO AS SO ES A: A SLSR 


5. Chemical Character of Vormation Vater: 


od 














ene IE 





LS So 2 = a Sp 
6. eservoir Fracture Pro:sure: 
SL a eS 


ee 
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IV. Geology & Geohydrology, continued 3. 
E. Geohydrology; fresh water aquifers in vicinity 


Thick - 
Name Depth ness Character Chemical Qualit 
































Vv. Well design and construction 
A. Casing, Tubing, and Coment 


Hole Caeing oF Tubing Depth Trpe & Amount 

Size Heivht A erate Size set of Cenent 
Surface ee 
Intermed. 























Other 


Describe tottom hole completion method: 





LT Sa ESTs 
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VI. 


Well design and construction, conttriued 
B. Packers, Centralizers, well head equipment, ete: 


Description of surface equipment 


A. Holding tanks & flow lines “ 

















ee ee 


D, Other 





EE 0 ee ees D eeu emesee eon: a a rt, ee 


oo ee eee Sum eae + Some oo me mee LLL A LADERA 


re ee eer. cen cms we ° So © Se Coe > ass LLLP LS Se soe vents 





Are EG et) Soe > one 2 ES AS SS MSS 


© 2 eR CeO: Senn. aos seen eo Sees Seep een. 


Cores, sansles, OF 

he Cortar 

Prom a es Pecovery 
Li J —— ee ——— — ee 
5 2 CEE ED euEw-eme.5 ce eas OO O86 CO a OS oo CEES Se TRANS 
Li} 
ulntineetenenatennti ee 

a SNES | Sane emmetienines ———— 

Ld a << SS 


S. Drilling iors 


ew llers Log Drilling tine 
Sample log Other: — 


we SSP NSEDSSUNNSDoene 





VII. -- Cores, samples, & logs, continued 
C. Other logs run 


___Resistivity ___camma ray-neutron 
__5P ____ Temperature 

__ Caliper ___Cement bond 

___ Other 





VIII. Waste Characteristics 
A. Industrial Process from which waste is derived 


Solutioning of salt zone for storage of LP gas. 


are 
B. Physical & chemical Description Brine solution 











SS SSS en SS SSS SSS SSSVSDNSSTESNGSD 
Cc. Volume O- 9 20S bs ee EE 
a ee see SSE 


IX. Preinseetion warte treatment 
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6. 
NG Well operation & cperatini history 
A. Tests 


Nescription of 
Type Duration cones tested test results 
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ED Se EE EER SS TL SS LT SS cS 
a a an = CC EET AL LS A A A VT: RD 


A EE SESS SS SE SS ee 














= Li | Sf a 


C. Injection rates asd o-vesures 











1. Sase 
Date(s) Es & == wom cece” VERA SS 
fe 
22 e = oo ee LS OS: REE See 
a tal ~ 
Se SO oes ee a TS A 
L e | 
2 oe am =z == oS eee as a 2 
a = 
ee nage: A Se: a 
2. Preasure (well iwad x bottom hole) 
Date(s ee a race ravity Naaioum 8 
‘ Ce Lal 
MO ee a a es TF =e Te TE TS i is 
° Lad i] 
ais SS .emt ee ope e SS TS Se SS =a 
a a = ee fe Oa 
@ 
SS EE St 


SEUSS GI 
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7. 
Well operation & operaviny history 


D. Description of operating programa: 


eS cee 
a ——————EEEEeee 
aT 


ee eset anesienennensunennnnsteeeeeess 








Operating problems: eee 





Regulatory atpects, 
A. Construction resuirerents — 





SS eS re eee 
B. Honitoring fréequl cepma’t 4 rte 

SS a ere ee ee 
a LL LL LL NR CN i -SSSEEPSRSASSSNEREESEROSUSNS 


EDS =. sk SE ED SOE OE | eG queens 








SS ee alee 


a ee eS be swe 72 LLL RS SSSI SNURNSNNNSas 
C. Mestrietiown of ODtraiinve crnsedere 


6. 
XII. Economics 


A. Total ane unit cents of Cer atruvtion 


eS CEES = LLL LL SP SS SA Sg SED SSS 


EEE Se 78 Sab = SLL EAN \aSSARRnGSSaEE 


BERT. Souroe(s) of tiformarica ot. PHotloe< Seteqeree. 


Rte ‘eat tue i i . 
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33. 





ten) 


SSS SSCS 
Word Leeotion (Lege) éeserion 
P % -” et 





Mistery, s#atwr. ‘Taomine, 2o°2  reelios «€ operation, 


< 1 ~perret ig sabia > 





NS Se — 
dontegy ¢ Seetrere) ney 


A. Penterss caleety ee La £y-5) : 


« =—§Gwelag: & Semper fame, comt tem e. 
‘s &. Geoleats sercrtyites af rere alia gonetentosd by oft} 
fork Catt (Seatarte Cotume tanladed yes 5 Ht). 
(Qremed elewattan ss) (Petal eed) Gepem 
Patan far foysd megs gee mend 


) 








et bo ) tee 





Bese Test —e Thee . Led 

















Mo REPU y oy Metre ten tam ef Ca terd tem umthe 
4. Peres ww = 
é. Sr om Peete e . 
. Whetmes Hemeewet? eeerer 














2 Ee 5 


é, teservate vumowar: 


a a RNR 





TEE 


S.  Cuunine: Chamscter of Formation Yateri________ 
NS SL SE A SAS aR: ERNE Nee inesies seeeenatiemenemaimnetiiitiies 


LL SR SS Se i ges eens 


SEE 


¢. Yeservcir “racture Proseurs: 
STN en, A ee ey 
SS SUSANNE 





¥, ed ee ee ee | 


 Corteg, Teview, ent Cement 


Pale ‘ert ar Tire Cepth teee § Mmount 


ooserive het tom hole completion aet4og: 

LA SSNs Sees seeenassceeen 

eae ss ceneceeseehsesesnnevesrerenneeresteoseeee 
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VI. 


Vil. 


Well design and construction, continued 
B. Packers, Centralizer;, well head equipment, etc: 


Description of surface equipment 
A. Holding tanks & flow lines 











LL OS ee eee: a. © eww ee SS Se A eS ERA 
EE OS a ae - es 2 SED OO te SE ono oe oe LLL AR SSS 
C. Pumps 


LLL TC OL TE ne ge (Sree oe ee a LL LL SS LT nec e- eee 





SL ETS | pce eee LS See eERaS--nteneneso-cnississisiassenastoene 


Cores, samples, 4 Loge 


A. Corine 
Frog, te Fecovery 
0 Fc 2 =r am ew = AS RS ee — a er See 
La] 
Eee ee 2 ¢ ae eee a OEE Oe ee eee _— oe ee Gee 
9 
= Sas =. age = o ee ap aE es = eee §— 2c = ET 
" 
Ce a Seem «= SS TS ewes as SE SR es cee | 
fT 
SENS See ee ee Y Se oe a 
Ld 


; UrPlilere Lo¢ Drilling time 
Sasple loe ther: | 
os oe ——— (‘él 
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VII. -- Cores, samples, % jogs, continued 
C, Other logs run 


__ Resistivity ____ Gamma ray-neutron 
eee ___ Temperature 
____Caliper ___Cement bond 

Other 








VIII. Waste Characteristics 
A. Industrial Process from which waste is derived 


Solutioning of salt zone for LP gas storage 


a agg acini eterna penne a 
B. Physical & chemical Description Brine solution 








SF ee 

















X. Well operation & operating history 
A. Tests 


Description of 
Type Duration gones tested test results 











eee sao a ee eee ee a a | 
B. Treatments or Stimulation 
Zones Description of 
Treated Treatment ilethod Treatment and Results 














C. Injection rates and pressures 














1. Rate 
Date(s) Average Maximum 
i 
tt Sea ee my w ie Mi " =e foe Tae 
Ty a Ou nace ieee? ’ a eee ate 
" arrests a i " —— 
en Eee a 
2. Pressure (well head _ bottom hole ) 
Date(s) _Averare Maximum 
iT) 1 " 
* " Sm ty ee ee eee 
es re inseam cation engagement 
t “ a 1) a 
eb ti oe -_ a | 
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7. 
Well operation & operating history 


D. Description of Operating programs :_ 


a areata entre ett Ulin cneantntre poe ceen ea nmrewnen Sue-psie-en cms Goberng ans’ 





A AO ELS = ERSTE Pr A PS AARNE 





ana ell 
E. Operating problems: None ae 
ae 


A NY Aree ene stnspucunnensipeshwsprsireenatinnreremeraennenngee: 





SEN cE rE ee ehencnneg rman en a ee 
LT rc ee nate NT arene een emenees Sa teem ne cc 
REE Ree annsaemen etme 


Regulatory aspects. 


A. Construction reauircments 
~via nnn ene 


LT RP SEAS MN Were Lan on et tow a aetna ee A LES CE AS ar eTERSSSSSASSESGSSSSSSSSTSSNStsin 





OE eee RRS NRELREEEEN eee as nes SS er er 
B. Monitoring requirements 














ee Oe ne, ee: Oe ete 6 oe ce, 
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C. Restrictions on operating hrocedure 
ee 


SNCS. es SetNuR RASS cpanGsispe-urecune 





SS ee ees aes See ee ne 
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XII. 


Economics 


A. Total and unit costs of censtruction = 


LT TTT ID ALLS CSC AP aPC CAND cE IRA A fi ct caecum eremnamarnag 


vb. Operating costs 


ihe eet anaietneneeemeneeemeeermemememnmmemetennememarneramenn non onan en 





LO LL Ee Es °C PSN SS >We NSPS? 


XIII. Source(s) of Information anu Puslisnec References 





Wratten Communications - Kansas State Department of Health 


eee 








en 


Cities Service O11 Comnany was also contacted, but did not 


—— 





er ete cern see 


provide further information. 
eens py ee een atest 











WELL 


I. 


ad. 


Itt. 


Iv. 


FILE NUMBER Ka-13 


STATE UMA 


Operating Company & General Well Location 
Cities Service 611 Company 


3 Wells 














Pe ch RE a TTA Ni ce reo AE 


Well location (legal deseriptian) 
Location: SW 1/4, Sec. 22, 123, R6W, Reno County, Kansas. 


Aaa nee erate gt 














Am hem nent magn en int HO He = et 





ane Semper ert 








ae Enh et ~ teen eS 2 a ART SS A = oredr ete 








| AND <a ety nee i wie ne 








eet 


History, system planning, conatruetion & operation. 
3rd Well - Ios yeied In lub@, apparently still used. 
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oo SS SS a SSS eens hefhreas-haeSsGiDanSSUESNED 
Geolcgy 4 Seonyarelogy 


A. Regional seoiogic setting: See Ka-11 
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ew ce ee etre eeeens-ene se apeuee 

ee Re 
a eS aren Sten sineeeegSiee es 
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IV, Geology & Geohydrolory, continued 2. 
B, Geologic description of rock units penetrated by well 
Hock Unit (Geolor’c Column tncluded--yes_; no_X__). 
(Ground elevation _—ss——d)«Ss (Total well depth ) 
Datum tor deptn measurement 


en aneneninmmnmnmemmmnemnes 


Depth Thick- 
Name —s—C ‘<$s Ce top) ness __ Lithologic Description 


oe se seeacereaneeesoptrey ener names grate nominee gum ecm amaremmrioe sates tt SC EL ee ILE SLE AL LAL CIEL 
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C. Geologic Description cf infection units & vossible units | 


not in use 
Rock Unit r ; 
Depth Pyle Character and 
Name _ __fme  ftop) nese Areal Distribution 


Arbuckle Ls khHooa! 
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De -Engiqberiisg destriptdon of Infection untts 
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2. Perment bin tve 
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Px Pie Ls 4 PNG Bae 
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Wo Keservotr Venmerature: 
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5. Chemter)] Character of ‘ormation Water: 
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6, Neservoir Fracture Pressure: 


nen Ce 
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IV. Geology « Geohydrologyv, continued 3. 
> Geohydrology; fresh water aquifers in vicinity 


Thiek - 


Name Derth ness Character Chemical Qualit 
— ness Character Chemical Quality __ 
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I. Mineral Resources (oil and eas, coal, brines, etc.) 


ee eee gy =e a 











SR a  tcctnce 
a ee ee 
Le Well design and construction 


A. Casing, Tubing, and “ement 











Hole Casing or Pubing. Depth Type & Amount 
Size Weteht & prada Size set of Cement 
ES a a ee ere OF Coment 
Surface 
(nl neem on 
Intermed. Ree eae 
I rug Sets e 
[7th ao ee Saaeaneneeeee 
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RR i pe eg 
Se A 
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Other ae ee 





Describe hattom hol completion method: _ 
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es = — eases desis: 


VI. 


VII. 


Well design and construction, continued 
B. Packers, Centralizers, well head equipment, etc: 





Se A re et SSD 


‘'<iuGieteewning ee 


Descripticn of surface equipment 


A. Holding tanks & flow lines 
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CA TE Oh eee wen = events a LS TE © Aer TSP est San SU 
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B. Filters 
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ee oo a ee ete eatenenneeeeneeees 
Cores, samples, & Logs 








A. Coring 
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b. Drilling Logs 
__IPillera Log Drilling time 
Sam le log Other: 
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VII. -- Cores, samples, & logs, continued 
C. Other logs run 


__Resistivity ____ Gamma ray-neutron 
ee ___Temperature 
____ Caliper ____Cement bond 

Other 








VIII. Waste Characteristics 
A. Industrial Process from which waste is derived 
Solutioning of salt zone for LP gas storage 





B. Physical & chemical Description Brine solution 


























C. Volume Q - 59,900 bpd 




















IX. Preinjection waste troatment 
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X, Well operation & operating history 
A. Tests 
Description of 


Type Duration _ Zones tested _ test results 
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B. Treatments or Stimulation 








Zones Description of 
Treated Treatment Method Treatment and Results 
a ie get me atinent ti CUNO 
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C. Injection rates ana pressures 
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Date(s) Average Gravity Maximum 
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Well operation 4 operating Sietors 


D. DVeseription of operattrg programe: 
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Regulatory aspeccs. 


A. Conetruct$ion reas rerenses 
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B. VWonitoring requiremerts ——— 
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C. Restrictions on operating tte RR eee 
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XII. Economics 


A. Total and unit costs of construction 
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Operating Company & Seneral tcl} Location 
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Well loeation (Lepel cescrinttion) 
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3%. Geology 4 Geatyurolow . continued 2. 
®. Geologie tererirtion of rock untts penetrated by weld 
Hook Unts (Geoterte Colum: tneluded -yes 5 o_4_). 
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IV. Geology 4 Geohy¢relogy, continucd 3. 
E. Ceohydrelogy, fresh water aquifers in vieinity 
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Well design and construct! "=. conutnued 
B. Packers, Centreitcer . veli bead equipment, ete: 
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Well operation & operatis 
D. Veseripticn of operating programs: so pues “Yee 


cheesed three tiaea Saily ty  geraiiog Porpanne! 
ewes ereertes=e: © &S.65 5RE 6 


CS SE SS DEE SR CA -S SSeS Ue 





TTT Ch PT 





oc »§ Ee oe as 























a eee eee ol 


E. Operating problems: tone 























ER Se SS CS 





nr eens sm Smee SE ST AAR. a A Se TTR.) 


‘Queeqprew ener euseeamness. 2 ees lw EE LA A a RS 





RE) «= @ Oo BE EI SSO 








OOSD A oi © Ooo =. = snes ec Be came RI GE ST 


Regulatory asrocis. 
A. Conetruatian sequirrment: 





SE op A ALT RT Te EELS 
EES ae ee ELLA EE SS SS ES LL RSS LL a 
inpers: cyeiine es a 


8 => ewe SE TA: QS TL TT 


EE SAE ee eR RR hE AS SS 


B. Monstoring resulremlits 


RSS ESL A TR SA ee TT 





ete Ow SELES Sl SL Sl SSS CSP ONS S Ss Pe 
SS> eeeweewem@ @e sass SN ARR A ag a 
Cee ESO OE Se we (“Ss ” 


ED AEE CRESTS SP BERD SERHP-O BS -S- DeuSS Ou 6 OS EPS Se» SS BE OO RE ES TR SS HL 


C. Restrictions on operating poses Sure 


AAS 


XII. Economics 


A. Total and unit costs of construction 
ES aa 


b&b. Operating costs 
aa 
\ 
a a a oh 


Seer TEERbe meee ost ne 





eR aS et Snes SISanSmURSnSSSSSSNSvaan 


XIIZ. Source(s) of Information and Puwlisgeed References 
Written information - Kansas State Department of Health 
ssoicbic a I ed 


and Northern Natura’! Gas Company 
Semen eermeeayeeremitineiereeneneneemmmtannneeenernees arn a ee ee a ae 


SA EES UNTER SReEEES eres, a a 


aay 








WELL PILE Nu:tnen terme ta-71 


I. 


TI. 


Irl. 


IV. 


™! ” 
Operating Compeny & Genera! Wei) Remicmy 
Nortnern Car Products Grae ing i Wre ee ‘Ao ur tag (9,3 


We Lg é beeen tte ee 


renee eee enema eenrtanet OLS LL <r a 





LL AC ee c NEO seeennep, ee 
Well location (legal description) 


Location: £ 1/2, Seetion 2), Tit, Rey, wilewors: h_ Caunty, 


Xanaas —" 


Ritveayy sybian pikeadag, cuatimaetan ee nem 
Mistory, avater oi AnNALNg, Construction § operation 


Well 2 of a Cour eid dtara: al operation. nee tn 1660 


ane Ap. gwtiis i vw: 
ee ee 











eres cape aque e eam eeneeer es 7 ee ees ee ee Ee ee 


Cee ee rem ae ee ene sk ROO Ott Oe OSE rms ee esee eran ttt eee 
bee eee ee ee OS OO Oe OC CEN Om COED Cee SLL Ty Se RS 
SEATS EES SU EER ome was aye. OS SSS CARY = it Sn SN SNSNOSEAULSURSTNSDOSUSSa 


Ere ate eeerrmmrmemannen ac oereees Womans ee erneeecnce emoreau StU sas 
' 

Lene ere Oe Sees ey Senne ~~ ewe em ceee- OS ORL ee PS ETS TSS 

ENTE UR rS te SEER. 62 LE CEE 8 NS OO ee Od be LOL LEE RNASE 


tee nt 


a a 
Geology & Geohydrology 


A. Regional geologic Settings  <lisworth County is in the 


southwest portion of the salina hasan. strata range in are 


from Ordovician to Cretacec 
enemas 2 ov ma enesteneene stan neve a ae tn mpm 
a re 


Snemaain ditt ta SS LC TL SOS ARPES SRA SSSA 


TV. «Geology & Geohydrology, continued 2. 
B. Geologic veserintion of rock units penetrated by well 
Fock Unit (Neologic Colven ineludea- “yess mO_ yd. 


(Ground elevation - ) (Total weil cepth_use ss) 
Detum for depth acasurement “ahs Soils" Germs Say Sevtyop Log 


Depth Thick- 


Nate see (top) ne tho ce Nese 


cece or Gmmmweennes eeeees ace 


C. Geologic Description of injection units & nossible units 
not in use 


Roek Unit Depth = Thick- Character and 


Name five — ness Arcal Distribution 
Arbuckle Ls Ordovician 3200" . ae limestone, regionally 


distributed 
enn ee EEE EI _— 


OR SST ate oe LL: A rt RN ES URSSSGSESSERSSWES<sERNS- euhibenee ue 


Sree sn 


D. FEngineerir> description of *nfeetion untts 
i. Porosity: _ 
2. Permeability: 





LL CS ek De oo Om owen 








3. Original Reservoir Pressure: 
a 
ect ete eee oe LS AT PY ny EY Oe ne ONS EELS OL SS DOCS St eRe REDE esatessSerete taeraastnieReS 


4. Reservoir Yenmperavure: 
ee ee LS Ee NERS Sse 


(ee Stereo oss sieescmcs — 
5. Chemical Character cf Formation Water: 

















et eet 








IV. Geciogy & Geenyd Clogy, cor? nies 3. 
g. Geohytrology, frese wate- aquifers in vielnisy 


Thies - 


——Mame__Deptn ness Char ctor - ‘feal Guelity 








FP. Minera) Reeources (O12 an¢ gas, coal, orines, ete.) 


O11 and Bas oceur in the aren. 





-e -e Se ee an or 


a earn = 
Vv. Well design and construction 
A. Casing, Tubing, and Cement 


Hote Cagiug or Tahive: ‘Depth Type & Amount 
Size_ — Meignt & grads Size Set of Cement 


Surface 2-4) @ = co 
Intermed. 





Peabo esi ot eon 


LL Le ae SR em SeEO eer s aes ae a 
Injection 7-7/3" h# yoko Bap/ot ‘6! - 2 * 
pat _! vi s 
eeenenaras il seme jill alae oe — 
ii acm cas tai 
EY NE are PURI emee 


Other 
i i ano eee eee LT <A cea) a eneenreeheres 
Deseribe bottom hole completion method: Drilled out, =~ open hole. 


Hit ie ee 
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Vv. 


VI. 


VII. 


Well Cesign and cone: - eh son, cont iaves 
B. Packers, Centroli rer » “ols nead eguinsenst, ete; 


PT 
6 Seeiraiisercs, Hewes bod ~ Mal) burtce, 
a a co en a = = 
—_ DS Se ene eeetenetrnenetsncnssituaneneneseenes 


et eee came o. LL AS -ar a ae NN>-c eEREADSSERISNAAEED 
Description of surface equipert 


A. Holding tanks 6 flow dines (1) 290 sau. Asplait sired catch 
pit vict (1) approxiamtecy 15,541 stew! noldtog tek, Ciber ginss coveres 
SSS ES LLL TS Sa AER A>-t S TECSSNEERSSSSEERENSSENS 


Located inside iined ss wit. fw carterol valve, 
nn ees: as ae SS SRR reas -sEanSSCINSUUsb ScD 








eee eaten eee ore eee LL LS ES SS TS SCTE <SASSenSSSEINSRNSONSIEE 





FO ey Se > os —e o* 2 ae Pe + Seeneenel TE eee 
C. Pumps Nova 





> we ee em a a LLL LLL TL aE eNOS ly tat Sa Reensahemstnteeenstes, 

i — —~ ~~ a a 7 a oo = LPL LO SS ele Ar Te ene 

See) <neeren- eee. | 20 ower OS SL COS One RE eS age iese-wtarsEmne 
D. Other 

oe Se ae “he =D © OE 08 — o—_- EI ieee eee 


i Sen eS eee > > SpE 0 LS CL TNE cha SRE- 


SEAS US ee te ee EE = = One 2 OOS ee EOE 


8 IR rete tee 26 ees “vee. PF OCONEE S rE Ee Sass 





Fe > amy me 





Cores, samples, & Logs 





A. Corins 
Prom to Recovery 
ee i erste oe 6 oo <r eee SEL FOE. I oO, OS EE Seah ttre eet 
7 ] 
~~ we EE Pe CE Oe ne ee oe ~ eee ee 
" 
ee ae <n eas 
" 
OOO OAL oe Tt ene. LLL SOE CIE ee 
" 
ee een eee ane er ile 
11 
LITLE ES TOTES TL SE A A Oe OS ST A END 


a ae pe 
B. Drilling Loga 


Drillers Leg Drilling time 


__ Sample log : Other: 


; 453 a fhe, 


5. 
VII. o« Cores, Samp .es, & lous, continued 


C. Other logs run 


Mesfurtvity x Tasnma ray-neutron 
SP Teeperature 
Caliper Cement dona 


VIIz%. Waste Charseteriatics 


A. Industria} Proceas fron whith waste ge derived 


fame at 2 
& Phystesl a Chemical Vetcrinption Same as ) 
eee 
ee ee a Sa aensisie 
ee cee 
ees = eee 
eee —— eee 
a ce SSS a ————— ee 
c. ee 


Volume Same as} 


eee SS es a eet eneietince 
lt ee - Sarees ee 
IX. Preiniection we ce treatment None 


TS Se ets Senn nneme eisai 
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X. Well operation & operations ‘story 
A. Tests 
meecrinption of 


Type Oyr ition fone: tossed test resyuzes 

















a tienen ee LLL LASS SL AP A A a aS os ae aS os a 
Ee ED) Ee tee a Ges o> Ee SLE ALTE SER ST > aA ea A 
ne een re eee ee sn eS Ss SO == RS SE SR NRA IS 


aR ee eee ergot om cee = = eee 
Bb. Treatments or ft teulatton 





Zones Dereription of 
Treated Treatment Tetnod Treatront and Pesultes 


LS ST yal ARN I—— 








SL OS SD ED ES ey SE aD EE: 














ES ES we << Oe eS =| Dem =e eee ST iT a aS 
SE OC te meee eee oe © seme oo LLL rte aE 
Ee + umn rem — |. Ome De LL LLL SE OD Qe ae aa Ae 
ee te 2 = oP ew —- > SRS a eS SS sh SSS 
C. Injection rates and or ssuren 
1. Kate 


Date(2) Average Gravity Maximum 




















‘ ——a ie ' hd 
4 © mn ee ee 8 oe ee me 8 - nee. z TS 
CU] ne " ie iis " 
w iT) 1 
A ete —— + — ee ee TE MET TS eI 
2. Pressure (well head bottom hole ) 


Date(s) Average Gravity Maximum 





ee 
i) " t 
CY ao Ceeaenenen PTL ED 
' t we 
ree eee meena Oe eee men enne eee Aenean 
i] il " 
an emer ences een eee anes ae mene enctinennee ee eet 
" " iT} 
eterno ~~ a eeerenenreeounnnane seermmmene— ee reenererenae eee eee 


XI. 


?. 
Well operation ¢ Gperating .ietery 
G. Lweertetion 0. operwting POE COMES. ye posegers “Tere 
ee ae Ceres atom igs is a G! ao et © 2 a ————— 
ee nS eas eto ES | a oo oe 
NT SP ee ls > SSS -shreuavecnb cS 


TT SSE eA ess SSS SSSnUnERENIne ai eEchsiea-—we-grebvensauetbapesnumsenstin: ween 





Se A Sa esses sesame 











ED Cane ~ ne = 2 Se were es ihrer 


coe eo ON ee te LOD 





AA 


Regulatory aspect: . 
A. Construction Poautroments 








Ree oe we ee eeeneSSSE=oHD b-<nseanN Stsillsn-atsGhome~assiemmnnenesicubsbsaciisssinsssiliaosinimnaeeneece 


B. Monitoring Pecuicement oe 


Een eneneneninnees eee oon 





LL LL TIS SA SAS a ee cE et 


TS °C ule ot che SLLE LLL LT STL ED aR te - SSO- fePD SSNSSSENSNSSrD 





SS LCS SOS SUNOS OE COREE ones) ee ae - ee LL LAS AS SOTTO A SSE coeiatl> Se 


STE oe 








PTS O-ee Q ES mene 


C. Restrictions cn operating, procedure _ 





a ee 


SS NE SSE SES 





TS a Tae ea aE 
a ee 
ia ee 
ESSE eerste eS 
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. 6. 
422. toonoegics 


&. Tetel ans wail ch 1 of COME LCUCLioOn 





oe. erating coces 
es e208 qe ew os ean LLL SS TE 





ee =—eee Rl £2 wes = es ee ee eee 


Rs ea Oe ome ae em L—LEL LY A Nhe 


XIZZ. Source(s) of Information inc Puli. ea heferences 


Written communica’: . hana State Oepartment of Health 
ne Otte 2 0-9 e ress Sree wan 2 OPO? & cm mes care —— A ge mere. 

and Northern Nate ag mre 
EE e-aee esBES ee = - ee em oe 9 Do ee ee iain eee eee 
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WELL PILE Wunpes im 3) 


I. 


I. 


od H 


IV. 


“re “a 


Operazing Company &£ Genera] Wed) Station 
Northern Gas Presuets Coa ferihe ry Matural Gas Co.) 





Well location (legal Gescrintion) 
Lecation: E 1/2, Section 23, Ti7, NOW, Elinworth County 


ee 2 Ee Oe > O° * ame 


UWistory, System plenrirg, WS“ Suction & operation. 


Wel) Coppjeted RO ABG7, mg be ei 5) tm operuston, ingame 


eee b Cadiwincnce rere 
Geology 4 Geohydroloyy 


A. Regional Geologic Setting: Wlleworth County ta an the 
Southwest portion OY the Saline 
a a 


basin, Strata range in age 
from OrdovieLan to Cretaceous, 
ass eee. - 
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Iv. Geology 4 Geohydrology, continued 2. 
B. Geologic adeseriotion of roek units penetrated by well 
Rock Unit (Leoiorte Colunn included--yes__s; MOnt, ys 
(Qround elevatto:, ) (Total well capth 370: ) 


2 ee ees 


Datum for depth Measurcmens “chet Brown Co" igtmasRay Neutron Log 
a SOW CO emp Ray Neutr 
Depth Thick- 


Name Are (top) ness Litholoric Description 
mene afathinn ante ops ness __ tithologic Des 








ORO Oe ones ee cam ete eee +e 0 2 cane aa ae eran reverence tr nerenetevnav- isiese eee eae 


C. Geologic Veseripiton of injection units & vossible units’ 
not in use 
Depth Thiel) 


e 
rie MS ick- Character and 
Name - fae: (ton) ness Areal Distribution 


Arbuckle Ls Ordovician  3309° limestone, regionall 
LL acento 9 OO te ati I OLE OIE Hee eet ee se ee Aone cette enamine ni OTA t LY 


distributed 





eetenseteedd 


D. Engineering description of injection units 

i. Porosity: 
2. Permeability: 
3 





Peemaree 9  Nervenammemt sh aie aaa mercer ae 
ks a a eee eee en 


» Original Reservoir Pressure: 
rare tenner 


in ee Re © Oe reat ee ty a aaa eer emeeenrenntaeaecr cre 
: 4, Reservoir Temperature : 





rma 





ae ee ey ee 
5. Chemical Character of Vormation Water: 
cae ee ne 
aa en rl 





A LTT A Me a epeay ee ramen 





PaRGu en 


6. Reservoir Fracture Pressure: 
aa 
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IV. Geology ¢ Geohydrology, continued 3. 
E. Geohydrology ; fresh water aquifers tn vicinity 


apali 
Name Depth nes Se Cae —_ chemical Quality 


SS manne aera eens esi prea toe RANT RIMES Soe YAO aon ane eet tenn Brain cdey nated A@epen (NO! 40-34" QO 4 Seer NRUCSORERNe. ee eneRe dnartene wrcetmaten, 








RO Aen ORO IR OP en OD 
aa a 1 AR Ret tne eee ny NOP ON RO RE CTCL Te eNO EENOAD emai tieat 








AERO Ace ONO CORRS NY own smi peter minh emer 





a ne 
F, Mineral Resources (oll and ras, coal, brines, etc.) 


O11 fivand as eccur in the ares, 

See ea Oa NS crs 
RE i I i 
a nar er te asian nN 10 ORR Aen A meee a Nia 

‘ 


TT Reta Penn Ar eewehenertn ee tnhpepree ss nsmsee adh Tras a en a 
‘ 
eres nen as err ctsns se OREN AEE 6 UhHtao et 00 We S.ats yan » Vilas ceneoernme- se ee a Rte ES SS Sesrenaanime-vuseebunemosies 


a aaa Senne emer. @ SAS bine «5 ail eoues espns Sete oad ce cei) Fe eee ee wees Sore ene 


merece 





TLL a meres oh: heme ve senecencensen oe Pn eee eS ¢ TTS SES 5 ap oss one vias a A  -< o- aaa 


re Cee a ener ereeettere mmaeeen ih +: vn oe oe cantata ORE NS Gn Seow bees mes ETS < ae tae a as ee en a ce 
ON ee OE ae tare es vemenmanNneertote She sae os + « Oe OU OUN ram Bam RO weer eee te ones aoa ee me LS LOS Cg aeScceietdnee entgtanedatrens 


SS arene esSin ire pean eemee oon + ene we SEN OR ee oR A” COUR EES © Ae 88.6 teem omnes cena, ee 


NRO es Orton REE oe mr: 5 1 TO Orne een ee ee a SS ee aaa ae ea 
V. Well desizn and conatruetion 


A. Casing, Tubing, and Cement 





Hole Caaing or Tut ing: Depth Type & Amount 


Size Weigot & grade Size Set of Cement 
eee Oe cea nen OL Cement 


fe NE 1/3" woh! 300 Sacks Pormix 
be etna 


: J . 
enor all See eaten ok na ace vis OO OO Om et Bae eee ew msec! owner Ommbewe ae 


Intermed. haaZe: Belo i-a/u" yeah £150 Pacha Posmls 
LLL A TTS? wy es Mee we alte oo on TL ES ECS SERS te oon Ome es om ae ee 
OOD 8 28 tee > mere ao — = - TO OO OS CO Om 2 He Ore ke cee NR Oe Oe ee SARS apnepennancinie 


Inject jon lus = 1/2" 3289! 
Le TN Se Ae ome Sane as em ew LP AD CS oars CREE ae —-e NR Se eee eceaeretiennereeneenee 











oo 





a 


Describe bottom hole completion method: — frilled out - open hole 
ee 


eee 
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vi. 


VII. 


Well design and construction, continued 
B. Packers, Centralivers, weli head equipment, ete: 
Lh - Centralisers - Modei S-3 9 Nal ilburton 


————Welhteud Eguipment (Flanged sat Valved) 
LLL LE Se A eR ar SR tic SIESTRSSERCAIRe POND 





Description of surface eguipment 


A. Holding tanks & flow linea (1) WSU WL sesalt Uined Capsh bis 
wwitltil hl) poproe. La bbl, fee boiding tani, Fiber Glass covered, 
becuted inside lined pi & with Claw. . 
ee CNS SAL PS OS ES OR GOOD © SAE SED SED NED SNEEEEGRNNNEANt a ——— 


we kQUtrol valve. 
LL © > A sew one ae 0 eee LLL LAS LS SS LT ND eRe Sean gS cna SEEDS 


So ET EAS ce Sw mmo ene LOLS ES Oe AT, Ce AR ere ENE -eDne SAGES -CagmansNaeO - - 
B. Filters None , 





LL Le TO TTS OS NE = ae nee Ge eee - LLL LE SS TS OCC SIS EEE 





TS CONE ee Se we we secre rene coed wooms » eae ea ee 


SS orem SURES aoe all RON alc, cen meme le 
Cores, samples, 4 Logs 


A. Coring, 





From a = Es = Recovery 

" 

ne neni 
" 

- PR mo Came Cn Et cE nc ote au CORN CE ODS we BS Cr OteE ube” Ge aneaeES ST A 
" 

penne nent eee on en eee wee SE ae Te ene ec 
" 

Oe rE EEas 2e= 8 meee ee eee SP 00 IRS SS 6 eee ED Orcengenneeny PRS re 9 
" 

wen ense ese cenet ones ene Sees rere wee o <2 eee RT cE 


nn rr epee eeenereneie ener 


B. Drilling Logs 
Drillers Log Drilling time 


Sample log Other: 
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VII. oo Cores, samples, & lous. continued 
C. Other logs run 


wee OG letivity kama Pay-neutron 
wt ~~... eeperature 
ee 8 per —~——Cexent bond 

—__ Other 


a En 
VIII. Waste Characterteatics 


A. industrial Process froe which waste is derived 


Same as i 


A SN seh tecerpeenssshesdis-auunsmmnsstastieeenn-erumseememnnenereneees 
8. Physical & chemteal Dezeription Same aa l 


SL SA tte ‘SSR. OC ass pe eee 
LS OE SNA aE » Eee 
aed eet aren. 2 6800. n-ne ee. 2 CE - REAPER ae Eee 
SRT oN Soo > ee Ot eae 
Cc . Yo i use in - t 
Se EY a LL AS CSN 
PS CC A SSE O° EO SG he ane com. So LS RR ee eS SSSR) 
ED a _-20 4 “S aEPS 6 ©® = ©smee LP LS TTR aeuetes 


OS EE ee SOL LE AAT Oe PAD OE SE - LS aA aS 
IX. Preinjection wacts treatment fone 


LL LS SS SE Sa TS COME SS A nae Grogaaer LL TL See a  eessgasiarenoamns 


LS LE a ON, NC Peed CEES 6 shame abies a LLL: a ae 








AGS 


n 


X. Well operation & operating history 
A. Tests 


Description of 
Type Duration Zones tested test results 


en cal 


B. ‘“reatments or Stimulation ; 


Zones Description of 
Treated Treatment Method Treatment and Results 
OO TEL NON .__Treatment and Results _ 





Ra al eet Saaaaarsienensiistbitiemasessainiiibe usilises 
C. Injection rates and pressures 


1. Rate 
Date(s) Average Gravity Maximum 
Lee eee enewnmmeseecens ee 
te .t i] 
i] ‘ 0" 
1 i) 
iT) ' t 
" e iT ] 


2. Pressure (well head bottom hole 
Date(s) Average Gravity Maximum 
e 


te " 
% Oi] " 5 
' La en ee <a w ” Seige Seen 
" " " 

163 eee — A aa 








Ks 


XI. 


Tes 
Well operation & operating history 


D. Description of operating programs: The Pressure "Vacuum" ss 


checked three times daily by Operating Personnel. 
rece POEL ir EAE EET CE EIA I SPATS 


eaieed loon = aitieamnasesiimemmamrmaemencee 
E. Operating problems: None 


Regulatory aspects. 
A. Construction requirements 

















LS A as ~ 
C. Restrictions on Operating rrocedure 
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° 8. 


' XII. Economics 


A. Total and unit costs of construction 
ee 


Sr 
ee. eee 
| , 


&. Operating costs 
ee ee 


XIII. Source(s) of Information ene Fuslisuea References 


Written communications - Kansas State Department of Health 


‘and Northern Natural Gas COmpany 
renee ne IT 


a aaa iacaiennsanseiceacas, 


WELL FILE NUMBER KANSAS Ka-2 
SPARE ; ie 


I 


II. 


iri. 


IV, 





Operating Company & General Well Location 
Northern Gas Products Company (Northern Natural Gas Co.) 
ae SAIN Dk A. OD 


Well 4 
aR aa 
ie 
a_i ge ee 


Well location (legal description) 


Location: E 1/2, Section 31, T17, ROW, Ellsworth County, 
Kansas 


nent ne, a 


Se cael a a 
a, a sin tei 


History; System planning, construction & operation. 


Weil 4 completed in 2909, and 45 still tn operation, 
STR Bets 6 nw ON es ome LE Eee 


a a Ee 


Geology 3s Cechydrology } 


A. Regional Geologie Setting; 
Southwest portion of 





IV. Geology & Geohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included--yes__; nox _). 
(Ground elevation ) (Total well depth 3745! ) 


Datum for depth measurement "Chet Brown Co" Gamma-Ray Neutron Log 
Depth Thick- 


Name Age (top ness Lithologic Description 
a 








(Cane aacimneee oceeeeeereety wenn. ES A A ES SA ass SS Sn ASNSNURNESNSEpee> 
4 
C. Geologic Description of injection units & vossible units‘. 
not in use : 
Rock Unit 


Dentin Thick~ Character and 
Name Age ton) ness Areal Distribution 
ae A 


Ne (ton) 
Arbuckle Ls Ordovician 3300! limestone, regionall 
ES eee ettteeeeatnn ene SEOHNE, Hesionally 
distributed 


D. Engineering description of injection units 


1. Porosity: 
eK ee ———— a eae aang aniScesouaaniis 
2. Permeaviiity: 


3. Original Reservoir fresrure: 
rE Eee 


a re ee i ees eens 
4, Peservoir Temperature: : 


—— 


5. Chemical Character of Formation Water: 


a a a reg nen EE 


6. Reservoir Fracture Pressure: 
avec eaeaSceNNSEETEEenE 


a co aoe ee i 
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IV. Geology & Geohydrology, continued a. 
E. Geohydrology; fresh water aquifers in vicinity 


Thick - 
Name Depth ness Character Chemical Quality 
aang eeegermees poe, et a teres EE Te Re CS s cmestenee ee CL ES ST Seatac eeaigthenaa acme e: 


F. Mineral Resources (o41 ana 6as, coal, brines, etc.) 


Oil and fas occur in the area. 
Sel rit tine ice trustee eee 


ibe: Se gceatierene=t.caa ee ee 
V. Well design and 


conatruction 
A. Casing, Tubing, and Cement 


Hole Casing or Tubing: Depth Type & Amount 
Size height & erade Size Set of Cement 
ee ED (dh geemaam 
Surface 1a /k" 5a Hel 19-3/k" 315 Porrix 275 sacks 








Intermed. ll ihe ts 75/8" 3325 Pozmix 1300 sacke 
a Saas sue Slime: quisaiomecmnesistyrencen 


ha ry + rae 
Injection Lae Heads’) 5-1/2 3283 
ee 


a a ne gece 
Other 


= ee eee 
Describe bottom hole completion method: Drilie3 Out _- open hole 
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VI. 


Vif. 


= 
e 


Well design and Construction, continued 
B. Packers, Centralizers, well head equipment, ete: 


Halliburton 
reteset 
Well heac eguipment (Flanced and Valved) 





entralizers — Model 3-3 





Description of surface equipment 
A. Holding tanks & flow lines 2 : 
with (2) Approximately 15 bbl. steel holding tank. Fiber Glass covered 


Located inside lined pit with Flow Control Valve. 
eel aes nn ee 
B. Filters li a a 
ee a i ns 
C. Pumps une a 
a ian ee 
D. Other 2 5 : a 


i ee 


LE LS Eee os - - 


LF AMEE © EES See 2 ono aN A a 


ee cis See 2 0 ee oe ee. 
Cores, samples, 6 wOBS 


h. Coring, 





From e to__ -wtecovery 
tt 
LS TD ARTES SA SE SOS EPS Gaye ee: 
" 
SL DEP SRT ane ene ee — 
o 
iT) 
SSR CD GEE me —oa=ees et a 


BR. Drilling Logs 
Orillers Log Drilling time 


Sample log Other: 


VII. -- Cores, samples, & logs, continued 
C. Other logs run 


___Resistivity _x. Gamma ray-neutron 

a OF ___Temperature 

—_._ Caliper ___Cement bond 
Other 





ees ae 








—— oe | 
VIII. Waste Characteristics 


A. Industrial Process from which waste is dd -ived 


Same as ] 
a =e 


ee a ri Nissi pap 
3. Physical & chemical Description Same as 1 




















ee OR Coe cesar © ao om oe LLL TL ASA SIRs elt Pasa ASeES 
seen core gee eee SLL SS LT -NSSLSNSSAE> caer ghuSsthss-<AGESSAUND 


C. Volume Same ns 2 
a ee ee 


IX. Preinjection wacte treatment Rone 


LL AS SNE = s20 a 





LL ST A Re “OSS SESNESRSSNERARASERERUENpRcorSS 


4°70 


X. Well operation & operating history 
A. Tests 


Description of 


Type Duration Zones tested test results 
; aR AEE) ee 


er a lh pe 


B. Treatments or Stimulation ’ 


zones Description of 
Treated Treatment ethod Treatment and Results 
Se OT reatment and Results 


| 


a er a 
C. Injection rates and pressures 


1. Rate 
Date(s) Average _ Gravity Maximus 
® ry 
ee ee ee a AY SD 
1 tt ie 
Oe ER eee ene: pawn > eES _ A 
La] "a nn 
2 SSS een beta 
# Ui 0 
wee 2 er ent 
2. Pressure (weil head bottom hole ) 
Date(s) Average Gravity Maximum 
4 SE, bs "i eee 
ees a Ce 
*, " * 
ees Ts ED 
oad iT ‘ 
ey. a Ee 
ti " Ld 
eee ey EEE 


xt. 


7. 
Well operation & operating history 
D. Description of operating programs: The pressure "vacuum! 


s ime ily by Opersting Personnel. 


A A 


re nn 


a a Pes SG NT 





a YP iP CC SP A TS a 





E. Operating problems: None 























Regulatory aspects. 
A. Construction requirements 














ee eet Cnt wen ES REECE or ST 


B. Wonitoring requirements 


SS: a 








SE TE a SEE) 





a LT LL 





LS LS 











a 


C. Restrictions on operatins, rrocedure 


Ave 


XII. Economics 


: 


A. Total and unit costs of construction 











w. Operating costs 


ea A AT SA TE EE 








XIII. Source(s) of Iiformation anu ®Puslis..ec References 


Written communications - Kansas State Department of Health 


and Northern Nature! Ga: Cosacany 
ie Te I ST 


a ee 


WELL PILE NUMBER Ka-24 


TI. 


TII. 


~ STATE 


Operating Company & General Well Location 
Morton Salt Company 


SS LS SSD pS ED 
be eereteet IEEE 


Well location (legal description) 
Location: W 1/2, SE 1/4, Sec. 22, T23, R6W, Reno Count 





History; system planning, construction & operation. 


Ingtalled in 1967, apparently still used. 


S68 SS oo 











Enea een 
Geolegy 4 Seochydro logy 


A. Regional «eologic setting: Reno County ise t 
west edge of the 3edgew! ck basin, and between the Anadarko 


basin on the south and the Salina basin on the north, 


IV. Geology & Geohydrology, continued 2. 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column inecluded- -yes ; no_X_). 


(Ground elevation ) (Total well depth ) 
Datum for depth measurement __. 











Depth Thick: 
Nane Age __ (top) __ness__—Lithologic Deseription 

















a Guan Eee 2 Se eS ce ~ ae 





SS TAS a 





LE eee 
C. Geologic Desert ption of ingection units & vossible units 














not in use 

moeh Wie Deoth THlek- Character and 
ane Oe (top) nese Arcal Distribution 
Arbuckle Is Ordovician 4200" S008 dolomite and limestone, 











D. Engineering dorertneton of infection units 
1. Porositv: 


2. Permeaet itty: 


ee 


3. Srietnal Upropvotye Crosse gis 





a OE a a 


&. Leservoir Tesserature 








inate nee 


LLL SS eS SS SRS 


=) enema SES 200 So =e cee. 


5. Chemical Charactor of “ormation Vater: 


0 SS Ta 
LL AN eS NN RARER LS a SS SDS NNENERSERDGENINAtetS 
re sss sennsenenansssgesenseshaneninersusanesssiiare 
LED SS senses susasbeensngeeanentiueas 
EE Ta a 


6. Reservoir Fracture Procsure: 
a GARGS 


a ee 
0 


IV. Geology & Geohydrolngy, continued 3. 
E. Neohydrology, fresh water aquifers in vicinity 


Thies - 
——liame___Depth neos___Cheracter __Chemica}. Quality 


ee eee 











2 Ee —w- 


sebaniiigcccatinnmpecitetnnneemeens 
#. Wineral Resources (011 and gas, coal, orines, etc.) 


Salt la mined hysraulteally by Morton Salt Comapany . 





7 











Vv. Well design ant construction 
A. Castine, Terise, ant Cosont 





Mole ‘antnre or Tuping Denth fvoe & Amount 
: Size Me tent 3 erate Etze Set of Cement 
surfece 
CEE 6 LLLLLL_ SS ST [SA ST ar apa PRS sasPanfaSnnePOenanas 
Injection 





Sh eR 
Other 
iia aes eee ee 
vescribe tottom hole cempletion method: 
ny 
a ees ecenesgpnseegrenenete eee 


0 a es 
4°76 





Me. 


VII. 


_ 
e 


Well design and Construction, continued 
B. Packers, Centralizers, well head eaulpment, ete: 


Sea are ra 








ny 


Description of surface equipment 
A. Holding tanks & flow lines 





a ge a ae ee es ae a 
B. Filters —— 
OI aaa pace eee Ne ee ee 

















Lm aN tease 
Cores, samplcs » * Logs 
A. Coring 
From ae — Recovery 
" 
i ce et ee ce es 
Petite ee 
aan sla eerste nara ee oan mamas 
%% 
is: elite aperccaciee —aeeegemniacens pag 
" 
Se igen meh deel eens een a 


B. Drilling wors 


Drillers Log —._Prilling time 


Sample lor Mher: 
— — Se 


Spaces easenaestin-ensensapistieense 


OM eeeyg 


¢¢ 


VII, -- Cores, samples, & lors, continued 
C. Other logs run 


.__Resistivity _._Gamma ray-neutron 

ee 3 ____Temperature 

__ Caliper ____Cement bond 

ao Other _ — a ee 





VIII. Waste Characteristics 
A. Industrial Process from which waste is derived 


Hydraulic salt mining 


oS ce ee eee | 
B. Physical & chemical Description Sodium brine solution 





on no Bie da ee eee 
C. Volume 1,000 ~ 25500 bpd 


X. Well operation & operating history 
A. Tests 


Description of 
Type Duration ___—s_ Zones tested test_results 


ESE 














SE TTS Se SAE iy enn tenon ens @ ened Gee ee 
LTT te ea ed nee EMaeeEee-e-teebreaeete SS 
TE Dy eet Dann earensartnetehamers ore tn 














B. Treatments or Stimulation : 








zones Description of 
Treated Treatment siethod Treatment and Results 














Re a ee mre ene enema emis pet 
A eT EERE OU ees. oe ee a Se el RS Se 
= ra en tamananat pan cetisieenanasremenenentS-anaenewrayarerenes oer RE A AC CC RL NS RN I A Pe PS SRS 
CLL te SY Set eer nen neces Le RS TT TLE tS SHUN tenes? 


























C. Injection rates and pressures 
1. Rate 
Date(s) ___Averare Maximum 
" 
" a " — = “ 
“4 ns 1) eg nee t 
t il " 
2. Pressure (well head X bottom hole 


Date(s) Averare Gravity “aximum 
iL iM “ 


HUI 


|| 


ae Ee eC 


a 


xk 


7. 
Well operation operating hietory 


D, Description of Operating procrame: 
pS reese SSSSESRGSSENDURINSSSIEED 


3: None 


R. Gognwen, a t  e d 
E. Operating problem 
ee a ee 


Regulatory aspects, 


Pe: Construction reaguirements 
a 

















Se a a rear arr nr OE IO 
Pata a ere 

B Monitoring requirements , 
~ a ee 
SS a ae 





ae Chime 
C. Restrictions On Operating Procedure __ 


480 


@. 
XII. Leonoeics 


A. Yotal anu unit costs of constructiscn 


a ee ee eee 


AIII. Source(s) of Iuformaticn anu Puslisuec Reference. 
SO ce A 


Written communications - Kansas State Department of Health 


Morton Salt Company war contacted, but company policy prevent- 


ed release of information. 
TS ea ee ee ce | 


PR a ca eee ge 


a Seen Saag ge nse aerate eee) aeemenge ee ee ey 
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WELL PILE murs = fe-) 


1. 


IY. 


IIl. 


IV. 





Well location (legal desertotion) 
Location: Center of noreh half, SW 1/4, ME 1/4, Sec. 22, 
are A Ce 


T2603, R24h, Ford County, Kansas 
eet ee eee’ 


a 


SS TS Sete 





LLL LS LS SS, ee SaaS 


History, syaten Planning, censtruetion & operation. 
Farmland through thetr saasedats company, Terra Resources, and 
a a ie ta cette LAS ES AE TO 8 


With tre Tectinica) asalstanca of J. W. Roekhold (consultant) » 
LT | TLS ce Oe am cnenaeNeeaee ahem pallens tedeeenedeiineetengs toe ee eee ee _ Eee 


cee 


and Gervey Drilling Company testened, planned, and constructed 
RE OO + SO ee PEERED aren arumninen anew. Ceneniuee-a aay LLL a TaN 


ee 


the #1 Fee well for Aemonta Plant effluent subsurface disposal. 
SE Se eer ee oe os LLL OD OT CRE ET 

Evaluation of the vore for counerciel ofl was also conducted. 
SON NENT ge eer nen SO A TT A Er SEIS a ic cea > 


eee Ue am meen om poems: 


A show of ol] in the sen hore rare sand at 4996 to 5001 feet was 
I ge et — ee re OLS OL eC I IO OC TE RS eS TSAI ea NA 


« mee Oe term wos ane wie -eeey: 


tested at the ratc ai & ROL ane cemented off with 100 sacks. 


Oe Oe ee enews wy ‘emer 





The well was completed Aprii 5, 1368. Its use 1s standby to 
LLL LT RR et at wr ret re RES 


Oe act waren ae nn rte Neer Sant ere e ene. 


accept emergency spills or all plant effluent to maintain 
OS OE OT LATE 7 fy etree nee veneer enenarer—wmesem, 


production. Plant effluent i+ (50,000 gallons per Gay. The 
; 

well capacity cxeeeds 200,000 gpd at less than zero well 

ene ee re 

head pressure, 

potest site eed 


rn recs es 


May a err eae eee 


Geolory 3% Geohvdrology 


A. Regional geoloste Setting: Ford County is on the north 
edge of the Anadarko hasin. 
ES ie 





pis ree eee 
rin errr cepa arene 

a a ees 
a ae a el 
ASR 


1¥. Geology & Geatrdroleer, cont toned 2. 
f. Geologie dtesertetion ef oer) setts penetrated by wet! 
Koes Unit (Gevlerte Colwnn tneluded yes 3 noi). 
(Ground elevation -" (. ) (Tetal well gepen_ CoO? 9 
Datus for depth measurenent  %. ©. P86) 


Sept: =—- TS ei 
2Oge 40 Ventezivantan 3792 8) limestone and shale 
Lang ing Fenngyivantan 8429 J? limectone end shale 


i TR TR 


a Venneylvanian 498% » pores ex, with of] shove 
Qe ET = CS a 6s 2 eM ea eR 4 

Wars aw Misatenippiun S32 $4 chert, dolomite, & limestone 
Osage Miggyicsippten S35? 234 chert, dolomite, & Limestone 


Kinderhook “Mississippian 5580 13 limestone, chert, and shaic 
Viola Ordovician 507 87 dolomite, chert, and shale 


C. Geologic Meseription of trfection units & nossibie unita 
not in use 


Rock Unit 


Denth Tilek- Craracter and 
Name Aye (op) mene Areal Distribution 
Arbuckle Ordoviclan So. '=6507 dolomite, regionally 
re ee ce are entre en ee SOO A Oe Oe ee RT He 92S ERNST ean cta SATE 





distributed 


ee ee te Oe See SY Sh eA eR ee emer a: 


a 
LL COS EL A TN Na a 


D. Engineertug description of Injection units 
1. Porosity: 15% vugular and fractured 


irre ceennneteetee net eee 
2. Permeability: very high 


SCL RLS + SPSS a rece SSDSG SSP A= 


3. Original “>servoir Pressure: about 2000 psi 


+ ee 








gered Stren seep ae ye ees 
4, Reservoir Temperature.  — 130°F 


aT re aS SPSS a SSSEP 


Sane ee ae eee a eee: 





ere ae ST 
3» Chemical Character of Formation Water: No analysis 

was made, however other analyses show the water to be saline 
LP re ere ee, eS 28 etm tee tO Re en ton ocasegmesronteny, a aa ae terete an ne ea acta ean 
and to contain Hos 


neat ene reer em 





PRA re ESE erpenes 
+ Rents neenmcenrermnmeeer~ tee rumen 


AS83 6, Reservoir Fracture Pressure: 


(continuation of IV - B) 


Simpson Ordovician 5679 87 dolomit 


e, chert, and shale 
Arbuckle Ordovician 5820 687 dolomit 


e, with porous zones 


SY. Geology ( Geotgdrsieg+, t9°* teat }. 
F. Sermvarelogr, Frese water aputfers te etetatty 





TE ASS ee Of 2 





ee 


1 CS oe a 8 8 = 
F. Mineral Pesourees (of) enc pas, coal, orines, ete.) 
9 O98 G52 cecur in cecnonte quantities seiew 2.600 


where eiructure fe favay 
Ee eo EEE ot 
















Vv. Well design and construction 
A. Casing, Tubing, and Cement 





Hole Casing or Tubing. Depth Type & Amount 

Size Weight & grade cize Set of Cement 
Surface 12 1/4in, 24# J-55 & 5/8in. 1654 550 sacks 
Intermed. 





Sn ee a Sn REND ns + eneunI: 





OSL 





San a er eS ee eS areas eee ue g an cage pt A SSNS 


Injection 7 7/8 15#  J-55 2 1/ein. 5835 125 sacks 


LT TATE IDs EIT CEOS ne senEDepNORyE 


me ene oe 





a 
a epee ne 


Other 


PES 














Describe bottom hole completion method: Open hole completion — 
LL SS COSTS Ee a — 
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Vi. 


VII, 


4, 
Weld Menten ena Saher Leer lar. Cou lepeg 
©. Peeters, enema pats we) | trad mr rpc eves 
TER EY 








Crtetion of surface equtseent 
8. Holding tanks & flow tines ww 22E. th Plant 


te LLL LS SS. ec a TN ATRSGS.=-<ubeeennNpRemsmnonsbumtispsseneeamoeeen 





Ree LES SS 
@. Fiicvers —SeF.s 2 plant 


= 
a ARSE nen lrnetpainensiaeemning 


= ik @hhetd shedb me ae 


C. Pumps well should 2Cept ssout one million gallons 
per day x!ithout uy a infection pump 


_ A = 








Cores, samples, % Loss: 
A. Coring 


From ay eae to Recovery 


" 





B. Drilling Logs 


Drillers Log X_ Drilling time 
X_ Sample log Other: 


ee 
A8S Se a ee 


$e 


o == Ceres, sampies, & Sevt, cnt inaed 
C. Caber keer rus 


af Seeteuteiiy Mahe Fay HOE POM 
—_—? ___Tenperature 
x Caltper Cenent bond 


Other Casing eoliar 
VEIZE. Unete Charactertstics 


A. Industrial Process from wrich waste te de *ived 
bpgetis 4 plans 


a fff ———————eV— 


B. Physical & chemical Oeserigtion water plus }00 


BER09i Ue bice-tionste —— 
Veua ily Biluted vith: fresh water to § 


once and trrteation use. 





















ET 


C. Volume 432,500 gallons per day maximum, 160,000 gpd 


averase. 


LL A SS LA SS > i SER ESSERE 





[ee 





LLLP LS | Se eee SS SS 





> ee 








LL 


Preinjection waste treatment “aste water 4s discharge to 
retention ponds; normally it will be used for crop irrigation; 
except when Stripper tower is inoperative, then the waste 


will go down the well. J 


IX. 
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c. 





Tajeetion rates tf) cre spares 
1. Pate ice mae, 


aie ee : ——/ Vorner © te — 
- Wer . 


ee ee ee ee —=——= see —_— 
> sree. 

—_—— SS : —————— 
* - *. 

a .. 6 ee se ——— 
= & Ll 


SF oe eee Ee ae a a 
2. Preasoure (voll head x hotter nele 
Date(s) Average Gravity ont mam 
“ I ae, x TE TC b 


i] 
% L Oy 
sd e a a 


[ 
ll 


* 


(continuation of X - A) 


15,540 gallons per nowr er 
373,900 gnlions per say Oh Taewen, 
"3" line restricted avat latie feta,” 


6. Upper & Lower Arbuckle 5835° to 6507° 


18,060 gailens per hour or 
As 433,480 gallons per day oh *Vaewon 
‘ 10,320 Barrels pes day eltheovt arty 
Stimulation and chert erm tect, 


7. No capacity vs pressure tests taken 





ee ie 








t. teespeees eetebethem o seerettns coments 





xII. 


XIIT. 


8. 
Economics 


A. Total and unit costs of construction $75,090.04 


a 

















B. Operating costs None available 

















—_—— ae ED 


Source(s) of Information and Published Yeferenees 
é an State Fen it bepariaert 

rrre Resources, Ing. nscroctate company of Parmiond intuptried. 
2 —— aa dd a Sl 














en crm ee EES a oo 





A8Y 








WELL PILE wunees ca- Pt 


I. 


333. 


Lo fy —Ts 
Operating Company i Ceneral Well Lecation 


Mid-West Vade rerourd Storage » Ine, - 











ee see es me 
Wei — a San 
ri 





- st ie Caverns, Tarely vaed otherwt se, ° 
A 





SS a 


Geolegy ¢ Cer verology 


A. Peagionsl coaiogte ectting: Mer menten£ county te tn Ane. 
SSE ns of tir } Ss rat 










TV. Geology 6 Seonytrotony, com. taued 2. 
DB. Geologic desertetion of sork units penetrated by well 
fore Yntt (Ceolorte Colum, tnelused -yos =: mo_i__). 
(Sround elevation ) (Tera) veil depth ) 


Satur for Sept? measurement 
a Thies - 


Azhusete Ordorietan P00 
EE DSS lll ee 














SA A 








C. Geologic “esert: inn of tetectt£on units 6 wessible unite 





FOR im wre 
— fLér | i} i : oli ; td a res) Digiriteties 
ee : ——— —— ee eee 
f = reelomaldy distributes 
Se = = SE eee oo oa 





SSL fb eS we SSS Sk SS SL la ava 





Se a bee SL LLL , — LL—Serme-e s  eenenRen, 


D. Engineering 4eaertntten ef tnJeetion unite 
2. fe rae meee sity: 
3. Crigival Seemrvotye Sreseure: 
SS _ 
&. PFeserveir Temerature. 
ener ee 
=o _.. aE ee 








OO LS RET 


LS SN 
5. Chemical Charactor ef Format ian ap ee 


————— Se SS aie lees lene Ser 
a_i a il een eres ami 


neem eee ere 


6. 4eservoir "racture Pressure; 
tient eee 


a 
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I¥. Geolocy 4 Geonrdrology, cont tnued 3. 
£. Geohryérelogr, fresh water aquifers tn vicinity 


Tales - 
———linne_._Pepin cent ____Cnarester _____ Cpemsep) Ouality 


_— - wpe 0 a eee eee 











SS TS 




















Tf. Mineral Secourees (ef) s0¢ gas, coal, “rings, ete.) 



































2 














=_ 22S. ase = 


%. Well deter and construction 
&. Casing, Tuling, amd coment 








Hole Casing or Tubing Death Tree & Amount 


























Deserite bottom hole cexpletion method: 





ee 











AME 


&. 
V. Well deatgen and construction, continued 
E. Packers, Centraltzers, well nead ecutprent, ete: 


LS SSSR SESSMENT 








V3. Deneripttion of aurfsee equipnent 
A. Holding tanks ¢ flow lines note 
LL LE SA RPS ES NT aa oh RA RSE 


i 





LLL 
a a SS MT TL 
6. Fs ters = eae = ee 
SS SS See — 
ALAA Gm EB LR TT a: a 


C. Pumps 


ese 


So TEE RS a a 


SC. Wbrer 


Wun SS sO Re OE A 





LLL AAAS SO 











VIZ. Cores, comples, 4 Lows 

A. Cartne 

Pron to Seeovery 

- 

————— ne 

ee a a 

ae ss 
Rees See || emi ——— 











- LLL a SS CES 


MNiljera Log Priliinge ime 
Saeple lor Cthrer: 
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VII. -- Cores, samples, & logs, continued 
C. Other logs rus 


— eaistivity _____Gaemse rey-neutron 

—__ 9? ___. enperature 

awe 83 POE a -ement bond 

a Other causes UAE ten ee atat iee 





Vill. Waste Characteristics 


A. indvetrtal froceas from shicth weate ts derived 
Solwsiontue of snlt some for pas sterage. 


S. Physigel & e*emten) Seacription Srine soluts 














ix. Pretnjeetion saste treatucnt 

SS SS Lc rae aR 
LLL LL LLL aa RSENS 
eS a ESS ARNG a = A TS 


o 











Xx. Well operation 8 operatine history 
A. Tests 


Neseription of 
Type Duration Zones tested test reaujts 
Sse ss SF nr ns SSUES SEEN 
tras enESSSEESSnDSnngNUNNNeISnnsci 
EERE 
——————— SSE EEE 
ee LO = 


ee eS 
*, Trestrents er Si feuletton 


tones Sweeription of 
—_—_—_—_— 








ee ee = 
C. %ajeetion rates and wressures 


1. Nate 
+ ® Cd per way 
SSS S68: & as - em: eo (So. es 
S28 Gee chs ARTE DE ee ee 
» TS Soe co = aS : a. ae 
ro] e 
PS cae ES o_o 
2. Preseure (well head — ORTON HOl@ ) 
Date(s) Average Gravity westeun 
Sa SEE ee 
LSS a oo 2 a - oon 
%; a 
e Be * 
a CY] , 


Xx. 


7. 
Well operation & Operating history 


D. Description of operating Frogrems:_ Used primarily =F Ss 


“é Vv t etor Vv r e 


Sp eres aceon sigensinnsciani-u--sneisionseesses 
E. Operating prodiems- Kone =e 


Reguiatery aspects. 
A. Cenetrvetion r-culrements 


sneer cneeeesermeee ee 
8. Monitoring Fequirements — . 

EEE 
C. Restrietions on operating rroeeture 


A96 


xTI. 


XIII. 


Economics 
A. Total and unit costs of construction 


, 














B. Operating costs 























Source(s) of Information and Published %eferences 
Written commusications - Kansas State Departement of Kealth 


Mid-West Underground Storage wan contacted, but did not 


reply. 





“se 
” 


| 














a SS SE Gee 





a me EE EE a aS 


CURR i aR RR TG A TT 


es 


ANT 


WELL PILE NUMBER Ka-27 


I, 


If. 


Iii. 


SET 


Operating Company & General Well Location 
American Salt Compan 








Well location (legal description) 


Location: SE 1/4, Sec. 15, T15, R6W, Rice County, Kansas. 


History, system planning, ccnstruction & operation. 


Installed in 1968, present ay in use. The well is used 


for disposal of orine from hydraulic sait mining and 
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Geology § Ceohydrology 


A. Regional ewologic setting: Nice County {ts on the entra} 


Kansas wp lifts southwes? of the Salina basin. 
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Iv. Geology & Geohydrology, continued 26 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included--yes 3 ~no_X_). 
(Ground elevation ) (Total well depth ) 
Datum for depth measurement 
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Depth Thick- 
Name Age (top) ness Lithologic Description 
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C. Geologic Deseription of injection units & vossible units’. 


not in use 
Roek Unit Depth = Thick- Character and 
liame hge (top) ness Areal Pistribution 
Arbuckle Ls Ordovician 3501' --- porous dolomite and 


limestone, regionall 
distributed 
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D. Engineering deser!ption of injection units 
1. Porosity: 
2. Permeability: 
3. Original Peservotr Pressure: 
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&. Meservoir Verrerature: 











ee ee ee ee 


5. Chemical Character of !ormation Water: 
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6. Reservoir Fracture Pressure: 
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IV. Geology & Geohydrology, continued 3. 
E. feohydrology, fresh water aquifers in vicinity 


Thick - ‘ 
Name Depth ness Character Chemical Quality 








F. Mineral Resources (o11 and gas, coal, »rines, etc.) 
Salt is hydraulically mined by American Salt Company 











Vv. Well design and construction 
A. Casing, Tubing, and Cement 








Hole “asing or Tubing. Depth Type & Amount 
Size Weight & grade fize Set of Cement 
Sees nanan ernie ne 
Surface 
ee ee a a ee 
Intermed. 
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Describe bottom hole completion method: 
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Well design and constructios, continued 
B. Packers, Centralizers, wel) ‘ead equigmemi, et@; 2 
er ee 
ne OOO E—eEEEEOe | 
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Description of surface equiprent 
A. Holding tanks & flow lines 
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B. Pilters 


C. Pumps 





Cores, samples, % Logs 


A. Coring 

bo | he 
ee pinata tana lereessee a 
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4 Ss see eee A a a a_i 
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: ee Se - ae — —— 

' Be. Drilling Logs 
Drillers Log ane TL Utne 
__ Sample log a 





Z. Well operation & operating history 
A. Teste 





B. Treatments or S* {mulation 
Zones Dereription f f 
t . 








6. Ingeetion rates and pressures 














a. Rate 
- AAA es REN Ds - SO > a 
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2. Pressure (well head x _.bOttOR hole ) 
Date(s) Average Gravity Naximum 
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7. 
2l operation ¢ operation: stress 
BD. Peseripgtion of eperating prograne: 
Se sl SSS s NusnsemsnnsmmmatnandeocssinhenNENS 
LN aS ee cae antnseenenseoranumnas-esasunsensifarcsommmnseammmnanaiimmeeemmmnsnemmengner en 
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E. Operating protiens: Rows sn est edleaetteees 
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LS Se eR 9st ennepesesinenesiameneseenissbesnesessioumens 
Megulatory gepects. 
A. Const ruet ton requlrerent +. 





C. Seetrietions on eperaties rrecedure. 
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8. 
XI3. Leonomics 


A. Fotal ane whit costs Of construction 


= See 2 


e. Qeratiig costs 
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RI33. Source(s) of liaformeticn an Suolie nc Telerente. 
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American Za): Company MLC pete d bul did got reply, 
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WELL PILE moreere aie 
Ty 
1. Operating Company 4 Genera) Well cecation 


2 


IT, 


a 


$0 Petrole Coe 
nt oss Ken? acky 


Se ese eeaeuseessstnusersussusnussemesememssnennemneneseen 


Well lneation (Legal deserintion) 
Leeation: Kenton County, Fentueky 


Carter erordinate 12-FX¥.69 
SSS eee eis ne dassassssensrinsisemepesentitiensssmmsisiasssisanemnss 
essen iSite snsonensicisssssinssiemenes 


Wietory, ayster planning, forsiruction & operation. 
The Wel) operated from 5528 te 190% sed trtefly durt 
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¥. Geology & Geonydrolory, cont taved 2. 
B. Seolorte desertottion of roee watts senetrated by weld 
hock Unit (Geotorte Column ineluded--yea_; no_t_). 
(Groumt elevass > (Tota) =n depth 30)) _) 





Datur for depth weacurement DMerie &7..7 
Reoth tek. 
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c. Geologie Neaeription ef tsfeetion unite & eoasibie units 
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TONS a eee oat LS a a cc OSSD 
2. Permeqne ites: 
Rep =a = tie EE eee = 
3. Cre tnat Yeaervets frees ume: 
EES Si 
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>. Curmirad cnaraeter a Morsation Maver: 


6. Yeservotr “eae bape Proteure: 
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3¥. Geology 6 Ceohy¢reloge:, continued 3. 
E. Geohrdroingy, fress water aeuifers tn vietnity 


Thies - 
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7. Wineral Sesourees (O11 end ear, coal, orines, ete.) 
A smal) spout of ratural car ver encountered $n Sri kiing 


2 ys in ecomercta) muastt{stes. Se ober reeourees 
ee A  , <TR 
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Vv. Well deatgn aot ceonstric: lon 


& Casing, Tutice, wrt commons 
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Vii. 


Well Gesign and construction. eantinues 
S. Packers, Centralisers, well neag equipnest, ete: 














Oeecrigtion af surface esuioment 
A. Wolding tanas & flow Liner 
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Cores, samples, 1 Loes 
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Bb. Dea ine Loe 


nme Ri iers Leg Drsiling tine 
Sam@le ioe ner: 
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VII. -- Cores, sarples, & lozs, sentinueé 
C. Other logs run 


wo POPS BLE VEty 287m Pay-neutron 
—_ 9? __Tengereture 
—w Oi iper Cement tone 


ther 
Ss cs nS? 
VIII. teste Charactertsties 


A. Industrial Proeeas froe which waste ts ac *sved 
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> 
a. Prysical ‘ ehextes) Seaeript ion — ta sise westevater 


3X. Preinjecttan wrece Pentre 
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6. 
x. Wel) operpetsn 4 Cpereting Alstery 
A. Tests 


Seseriptien of 











BD. Treatrents er St? eulaction 


zones Beseription of 
—Ineatet ____ Treasner: ternoy ri 
SES: 


OS ape 
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C. Infeetton rates and Oressuper 








2. Agate 
Date(s) vers 20 “anion 
rn) ° e 
2. Pressure (vel) head bottom hole ) 
Date(e) Average ax inup 
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7. 
Well egeration & eperating tietery 


dD. DSevsertiption of operating prograne: 


tC. Operating protiens: 
a cS UNNEEDED 


Reguratorys aspec:s. 
A. Comatructt{ur requirements 
TE eee 
B. Monitoring requiresenrs 

LLL aA ceSOASNpemuensuess 


C. Meptrsetions on Operating tretcedure 
es 


ntsc ianssttetimgstiemnacisco-ee, 
Sa saci eae nace mneemeemmaiees 
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Ceence! es 
A. Total and untt eosts of construction — 
pos aE eee 
en 
B. Operating costs | ! 
SS 
Source(a) of Infermation and Published *eferences 


Letter hy Geolostest Servey 


as ee nl 
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PILE NUMBER Kentucky Permit Ky-2 


STATE ~ 424576 — wir 


Operating Company & General Well Locatton 
E. I. duPont de Nemours & Co., Inc, 


Louisville, Kentucky 








Well location (legal description) 
Location: Jefferson Co. Carter Coord. Sec. 10 Letter U No 
Hk 


921.9 FSL & 2763.4" FWL 


History, system planning, construction & operation. 


Permit application - 

Permit granted - 11/10/70 7 
Well _spudded - 2/6/71 

Well compiete - 3/30/71 

Weil tesving - 3/31/71 to 6/27/71 


EE —r-~- TD 
Infection started - have not begun injection as of 6/27/72 
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Geology % Geohvdrology 
A. Regional cvologic setting: Well is located on the flood- 

eee ht) iS 

rlain of the Ohio River. Bedrock is the New Albany Shale 





IV. Geology & Geohydrolovy, continued F. 
B. Geologic description of rock units penetrated by weit 
Rock Unit (Neolonic Coluen ineluded -yee * 5 #@___). 

(Ground elevation __"52' _) (Total well “eons _ 3) 


Datum for depth meacuremont__Kelly bushing %é? — 


Denth ahaa . 
___Name ge (top) ___neas  bitholeste Geemetss tee 


‘ See attached sheet 
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C. Geologic Description of ingeetion urtte 4 weasthle mutts 





not in use 

Rock Unit Depth  Tfck- Charseter and 
a ——_ame__ Age tee) ies epee) Ste ct 
_Knox Ord=Can. 370° pos OO 3 ent & Law pes tre ba 


Mt. Simon Camjrinn  *Oe6? §',4° 
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Injection is planned fo ror the the As 2X = SOX _ = between 











D. Engineering cesertntton of infection untte 
1. Porosity: aaa 
2. Permeability: 
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LE A ANI ARS ET RR NR TU 
3. Criginal Yeservotr froacure: 
2S ke - 
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I EO a RR Er fi A ST i ss 
4, Resarvese Termerature:  tnex 7heoo0%: He, 





5. Chemical Character of Yormation Vater: om soins 
of water obtained from Det eens to 7.50%... ses 
Solids 21, 000me/1, pH 7.0, Na 6,900mg/), Ca vidoe, 
- 49..000me/}.. SO. tee?) 


oS Come pETe 








ES SNe 
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B Ka Reservoir Fracture Preseure: Me. Sf He 
but breakdown pressure was not ea ¥ 2 
about 5,500 feet Was repo 
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Well design and construction. continued 
B.. Packers, Centralizers, wed] nead equipsent, ete: 
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Description of surface equipment 
A. Holding tanks & flow lines 


 - i ee a ee 
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B. Pilters 








C. Pumps 








D. Other 
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Cores, samples, % Logs 
A. Coming 


Prom______ 2822 te 2895 


Ll 





SS Se = ==} a 





Recovery__13ft. 
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a Se PT ee oft. 
ne. .-' Sars. | fuii 
oS 6008 15ft. 
B. Drilling Logs 

_X_Drillers Log Pilling time 

_X Sample log ___ Other: 





SS E —ne $e ~— 
A total of 16 cores were taken in interval from 1153 to 
6008. Only cores #10 to #15 are listed above. 
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Viz. -- Cores, samples, & lege, cont tinued 


Cc. Other leg: run 


—_Poatarivicy Canna ray-neutron 
~~. 9? i Tenperature 
Xk Calicer Cement toned 
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BS. Physten) & chemical Seseription  adseous hy troctierte 
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6. 
XK. Wed) operation & cperatineg history 
A. Tests 
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C. Injeetion tstos anc ereseures - not yet in operation, 




















1. Rete see Lest reswlite for Knoa 
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2. Preseure (well head bettoem hole ) 
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Veli operat a cay petece 
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Regulatory esper:>, 
A. Cometeurtion requireconts_ 
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B. Morttoring requirenen: s_ 
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C. Pestrietionn om ererating erocedure 
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A. Total aral unit costs of contruction 
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Cperetira Comoeny & Seneral ve): eOtetion 
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Mistery, syste attend conatrvettion \ operation. 
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Geology 2 See yarotogr 


A. Regional cerioegtic setting: Vell ts locat _— on the cist 
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Tv. Geology &t Geonydroioscy, cant i nued 2. 
B. Geologic fecerietton of rock saite penetrated ty well 
Boek Untt (Geolerte Celumn tneludes -yes_; ne_t__). 
(Oreund elevations > (Tertad well depth ) 
Catum for verth neasurcners 


Perth thet 
———a OSS Op) lees hi thojegic Deserietion 
+ Not yet avatiabie - See Kye? — 






































tele 


C. Geoleete seriptton of trtection untte rn posatdle unite 
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D. Engineerin= derertnrton of tngeetion unite 
1. Porosity: 
2. Permowtitty: Se 
3. Orietnal *eservotr fre secre: 
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5. Chertca Character of “ormation Vater:_ water 2am le 
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6. Seservoir Teacture Pressure: 
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s¥. Geolory 6 Geotydrelorr, continued 3. 
E. Seehr@releg-, fresh water agatfers in wtetatuy 
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7. Uineral Peseurces (ot) ant eas, coal, ceines, ete.) 
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v. Well destgn ant eenetruct ion 
&. Casing. Tuli, and Cement 


Hole “acing oF Twetae Depth fvee 6 seount 
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sitereed, - se Se 2°. 0.24 a 2 
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Vii. 


Wels Coetgn ana eona' ructtion. cont taued 
BS. Pecsers, Centraltsers, well nead equipmert, etc: 


Description of surface equipment 
A. Molding tanks 1 flew lines 
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C. Pumps LE 
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Cores, sampler, i Logs 
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B. Ordliing Logs 
X Ortflers Log Dedliing time 
X Sample log ther: 
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VII. -- Cores, samples, & logs, continued 
C. Other logs run 





—Pesistivity _xX Gamma ray-neutron 

—__5? ____ Temperature 

xX Caliper _._._.cement bond 

—__ Other Synermgetic, SNP, density, borehole compensated 
VIII. Waste Characteristics °°" ° , , : 


A. Industrial Process from which waste is de-ived 
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B. Physical & chemical Description aqueous hydrochloric acid 
Solution having a cacatrum concentration of 20wt. 2S. G. 

:206, temp. MCF. wicte will not have more than 100ppm 
“organics”. 
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IX. Preinjection w-:*e treatment 
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xX. Well operation & operating history 
A. Tests 


Neseriptien of 
Type Duration Zones teste 


Have not received 
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8B. Treatments or Stimulation 





zones Deseription of 
Treated Treatment iethod Treotrent ; 

















ce meee, 


C. Injection rates and rressures 
1. Rate 
Date(s) 
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2. Pressure (well head bottom hole 
Date(s) Average Mansion 
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Economics 
A. Total and unit costs of construction 
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- Operating costs 
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Source(s) of Information and Published References 
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A. Tests 


_ eee, Eerie 
_..__. B Sets, os 


8. Treavwente 6 er tw ten ber tes 
Zones 
aa x ao = 


ooees = @ Ge eres SS 
ren an 6 88S U6 OSE ee ae 


© Gee Ome © 6 So oe = = —_ aio ds ee OE Ee ee 


ee OEE SOARES Om —— = — = = Ele SE eS EE Se 


oS —— — 


—  =Sll —_ LE EY SF 


Oe SEB are ae meee + s = = 


C. Ingectton rates ae wresenree 
1. Korte 


Date(s) 1704 Frese! Powe ge OP pee 


Led . 


OT La = 


cee i : a —— en See 
e = 

eee ma — == = ioe i 
& = 
e - 


——_- = Ss - 


2. Pressure (ust: heed "__ ne PT cece} 
Case (s)__ iris sa nema. a a a 





t 
Pie w = &@ . 





RB Meet hiiar of awe =i~ ha Bee we Th be em ef three bn 
Oo See oe —— _ : Ae thor! i¢ jn 
aa Fie sve, 4 eee! bp tepece tar ¢ lev flow 
@ ce = = | — —— 

a - - , A Segeryy pr el 

oH : —.. » See ee _evet te Oh} fervetion 


eye >  } oy —— "8 ee pp oe, re popes lo pres 


ee See © pe =e’) bee = Te ety re ofl be token 
J Sree at, me phe os eee 6! Geted _ ath wulh Os 


= = —_——— «= 


Rete ee cee, ee ee | ge ay | tt. poors ench av3l fa 
ie oa oe ee 





— =—— EE ae 
= - 
= =—-+ — —— 
oi = = z = - = 
= a: = . = ee Se 
eee) Be en Ff He hermes of Gores rreiion b 
OC Geet te fc ety ahs Cage irs tens, 
= = = —_ — =.= 
= _ 
=— = a ir i 
= * ee 
= = a 
= ‘ = = = = ee SS eee ee 
. wt ey Poggio, fs 
— => SS a SR pce 
: = = . — = ie a ali 
_ = = _ SS SS eee 
= » = a SC _————— 
= == — 


= = 2 
ee oe ——— a SS Ss 
= = 2s. = —— = 








Zid. Drewmeloy 
A. Teta) & weil fants af feoeryu oer, This wwld - £99,000 Surface 
om lRRRE freee eeetin ) vn! e coeret ing tm _parette? - $340,000, 


dus. 





s — — —_= => — — o eo SP Ca Mh ss ae e-—p OPS aan ew 
oen8 e& = aan owes 4« = = = — = =e Se apres ae ok 7 
SES Se a - cers om oe] SS Ot 





a E 


DP. Ope reting toxte_ ye. “thees wells operaciog tm poratled acd the coun 


entre fat Dee etent sane nee oe tet Lomted Lot ead $900,000 pot. yeas... 


—__=- = _—_ 4 eso = = 





—_—=— = om « =— = —s = OO 5 7 eee T wee-eoere 
— — = = _—— Cn aS eS so 
i e —» 228 S&S 8 S  & OM COCR @. Dew & aw 


beureets) ef tnfereat ion in? Publiehed 3 r feruuces. 


Bas SS See Reem 


= Mts tet CCmmmicetion - Lyles s« Gro) ~yical Survey 


ae S92 team. Se Ss © En OEE ee 





oem: = -_ == = ot SS = aeca und 
. = 2! _>=-_ e - =-- => -s oD = = SS A ST A 
oe —— Ce zs = 


e Sw A A oe TS 


— ——=§ «ess 


== @ = a ES a 
EE SS — = 72 ~ Tt Com OR Ss  @eobeEeoee ee 
oe = = - = - #§$s®* — > SEE o-—m Cene © OSs 20D Ee 
s= > == — 2ePoose = -— =— se eS Se Sa A EO 
eR sSs =|] = —_——_ = eS ———— © SPS, On ee a oe oe 
ome ~= —i= =—_ oo = 


eee == AAS AL AG. cS a ee 





iyi PILE NUM GE! 2 Toe | lees sab well We, 1 i --td 3 j 


SAT “te UFR 
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IV. Qeolegy 4 Geohydrology 


A. Regional geologic setting: Surfeee to 60', backswamp clays, etc,; 


€0'°-1009', continence! Sleistocese saute, gravels snd clays: 1000'-2500', 
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veolciy & Geohbydrclusy, continued 2. 
B. Geologic deserfotion of rock Units penetrated by well 
Rock Unit (Geologie Colurn included. ~yes X $3 no ). 


(Ground elevation, 10" =) (Total well depth 2216" — __) 
Datum for depth measurement 1 sbove baidey. Gaile. Sta Dh cscus 
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C. Geologie Resertption of injection units & possible units 
not in use 
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D. Engineering deserintion of injection units 
2. Porosity: M2377 


2. Permeabj lity: 1-3 darcies 


3. Criginal Reservo'r Pr PS5UTE2 (ese.) 810 psi at -1790! 
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5» Chemicei Choracter of Tornation Water: Salt water + 35000 pr- 


= in dnfection «ones ..bypica? analysis - Specific Gravity - 1.05, _ 


od Racca, Selasil 9, GE ~ 287 a, Ge 2 0.27% 4 Mg 2 0.10%w, Na & K = 2. a & K - 2.01%, ani 


Total Dissolved Selidy - 7, 3"w,_ Stitca - O ppm, Fe - 1 ppm, Al - 
Pe es prem, HCO, = 69 ppm, PO, - Nil, ¥0, ° Nil. 
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m. BhoG! gery 2. Geohydrolagy , continued 3 
E. Ceohydrology > Fresh wate: aquifers in vicinity 
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Vv. Well design and eons iin § Jan 


. A. Casing, Tubing, and Cement 
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Well design and construction, continued 4, 
B, Pathern, Cemtravivers, welll bead equipment, ete: _ 
we YP-697-9) 
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Description of surface equipment. 
A. Holding tanks & flow linus — Plant HC] storage capacity ie _ 


64,000 gallons. Waste HCl is pumped through 2" plastic line to 650 gallon. 
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tic surge Yank and flows by pravity down well from surge tank. 
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C. Pumps None 
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Cores, samples, & Logs 
A. Coring, 


From_____sNone to _Recovery 
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B. Drilting Logs 


YesDrillers Log Drilling time 
XegSamptle log ____Other: _ 
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VII. ~~ Cores, samples, & logs, continued 
r. Other lores run 
Yes Resistivity a amma ray-neutron 
een aE ___ Temperature 
| Yes Caliper Not needod Canesrt-bend 
ge (Other etrny Vecordenefog dinectionah Artin eee 
VIII. Waste Charanterisvics 
A. Industrial Process from which waste is derived 


Allyl chloride production unit 
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X. Weld operation & operating bistory 
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B, Vreatments or Stimulation 


Zones Descrintion of 
treated o_o, Treatment ethod Treatment und Results __ 
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C. Injection rates and oressures 
l. Rate 
Date(s}_6/68 to l/l Average 13 gpm Maximum__40_ gpm 
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2. Pressuce (well head bottom hole 
Date(s) 6/68 to 1/71 Average 9 psig Maximum __20 psig 
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' heen operation & operating history 
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xy. Regulatory aspects. Louisiana State Departments of Health and Conservation 
A. Construction requirements _ ik sab hae 
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XII. Economics 


A. Votal & unit costs of construction #8),0 


00. a ees caer ee 
2 tse week oe me = 

rai See 
SSCS OS OOS OOS Oe OS COs CO EN aD ce OEETES HRS OOS REED Or SOND ERD-OeD eee 
Am scree ene Coen qmetminme ee Ha eee at ce oom ew oon FRESE OL NS SS SE OOF LED CENEES SNEED OOD ORS Oe ee REE 


eS I OP SN Oe 
LANE eRe Meme Demme eer we ene ms Oe OS SS eS TTS SACS AS AED SS ES SOE aR an: i 





- 
Sete 
LCL SL OTS OH ane ae ee ORS os ene ce = SAS AT SO LO SS OS OS OT LOND AS eo eee Ge Smt TES © tenenS eee 


B. Operating Costs This vell costs sn estimated $10,000 per_year to 
operate, 
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III. Source(s) of Information ana Published References _ 
Written communication - Louisiana Geologigal Survey 
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Waste Disposal Well No, 1 
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2. Compatibility of waste stream with formation fluid. 
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3. Well location studies and mate= ‘Us Of construction. 

sete called, 


AO Oo AIRE am # NOR Ne Oe one or orem rteon coms on, 








TT TS «APES 





locum enmehae oe 


B, Construction 
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Geology & Geohyvdrolory 


A. Regional gveoloric Betting: fhe well is located along the 
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IV. Geology & Geohydrology, continucda Qe 
B. Geologic description of rock units penetrated by well 
Rock Unit (Geologic Column included: -yes__5  no____). 
(Ground elevation } (Total well depth ) 
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Nane Age (top) __ ness _—_ Lithologic Description 


See TES Log Attached 
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C. Geologic Description of infection units & nossible units 
not in use 


Rock Unit Depth Thiek- Character and 
Name Age op) ness Areal Distribution 
Pliocene-Pieistocene Lest 120 Ft. Blanket Sand 
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D. Engineering desorintion of Injection units 
Yan POSS TG 26% 
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3. Oprbginal Reservoir PressuPe: 930 psi 


An A ER REE TE NS CN ea NR et NR ERE EOS oS cm 


4, Reservoir Temoerature: 
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5, Chomical Character of Pormation Water: 


mere ena nee a 


5 
herine 
IE Oe a ee FI a TEI no SOI i a gaa | 


aetna te A SRN ON NER A NN ne AO LRTI Dee He ES GN AG |e RS ON, Ca oA ee As NRE ER 9 IE LN REE Een TENCE CNN 


a met ee RE eee Rae neg Re Ree eG tt eR ene tiee At Seem NRE: OF meme Mette <o sete ce ee NO RE NE HS = ERE ot Bn Ae pra ESAS eae NSA 


mee tr ee te rm me en eR He Cet ee RR SEES me oe meee Oe Om e+ Met ote pene: A inne ate natn! © Pe net Ane O Senet gtEnaw: waeeunapenaind ee 


6. eservolr Fracture Pressure: Not Applicable 
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IV. Geology & Geohydrology, continued 
E. Geohydrology; fresh water aquifers In vicinity 





Thick - 
Name Depth ness _fharacter Chemical Quality 
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ac tnenmeees 





AO Cee er NNR tae re tn tonne ae epee 





ene RP CN aRTOSSEEVEASG- te tow-on aap or es ere om x icieteetieethatiehee thee tee i 


NE Oe ee ates “aS ORO coy ger ERA 








Se ee NL EA PEN ENLS Ob Ertanee > eee aNS ne 9p ogee Geb paenen SOO © eee went eme = ae copra Sneee emcee, 





F, Mineral Resources (e4] and ras, coal, orines, ete.) 
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